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BENJAMIN CHARLES GRUENBERG 


Thirtieth Annual 


Meeting of the National Association 


URING the recent 
for Research in Science Teaching held at 
Atlantic City two of its most outstanding 
members suggested to the writer that Dr. 
Gruenberg should be honored very soon 
Education Recognition 


with a Science 


Award. It was most pleasing to be able to 
say to these two NARST members that 
Dr. Gruenberg would be the recipient of 
the Sixth Science Education Recognition 
Award in April. This suggestion empha- 
sizes the high esteem in which Dr. Gruen- 
berg is held by distinguished leaders in the 
field of 
honor can be paid an individual by his peers 


science education. No greater 
than to have this sincerely said about him. 

Dr. Benjamin Charles Gruenberg was 
born in Novo Sielitz, Roumania, August 
15, 1875, the son of John and Charlotte 
(Mayberg) Gruenberg. Dr. Gruenberg’s 
birthplace has been a sort of political foot- 
ball—first in one country’s domain, then 
Russian, 


another—Roumanian, Austrian, 


and Hungarian. As Dr. Gruenberg aptly 
puts it, he has to read the most recent 
political geography authority to know the 
present status of his birthplace. His early 
primary education was by tutors and in 
private schools. 

At the age of eight he was brought to the 
United States and his family made their 
home in Minneapolis, Minnesota. Here he 
After 


years, with interruptions, he received a B.S. 


attended the public schools. five 
degree from the University of Minnesota in 
1896. He did graduate work at the New 
York University (in education) and at the 


New York Botanical Gardens. He received 


an A.M. degree (1908) and a Ph.D. de- 
(1911) from 
The title of his doctoral study was The 
Mycorrhiza of Corallorrhiza. . 


gree Columbia University. 


He married Sidonie Matsner June 30. 
1903. 


grandchildren. 


They have four children and eleven 
A son, Herbert Matsner, is 
a physician practicing in Los Angeles, Cali- 
fornia. A son, Richard Mastner, is in the 
Marine insurance business in New Orleans, 
A daughter, Mrs. Hilda Sidney 


Kresch, lives in Berkeley, California and is 


Louisiana. 


a writer of short stories, articles, and 


novels. A son, Ernest Matsner, lives in 
New York City and is a psychiatrist con 
cerned with public health. 

The Gruenbergs have lived in New York 
City since 1895 and are presently living at 
100 Central Park South. 


is a noted writer, lecturer, and authority in 


Mrs. Gruenberg 


child study and parent education. She led 


and developed the noted Child Study As 


sociation of America. She is the author 


» 


(8), co-author (2), and editor (7) of many 


noted books for children and parents, as 
She is a Fellow 
in the AAAS and listed in Who's Who In 
America, Who's Who in Education, Lead 
Women of 


York, and 


well as numerous articles. 


ers in Education, Leading 
America, Who’s Who in New 
so on. 

Dr. Gruenberg has lead a most active and 
busy life and is continuing to do so. In 
turn, he has been commercial chemist 
(1895-1902), biology teacher, consultant, 
editor, and writer. It is rather amazing 
that he has been able to crowd so much 


activity in a single life. 
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1916 
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1922 


1923 


1925 


to 
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following is a chronological resumé 
Gruenberg’s activities : 

Commercial chemist, New York City. 
Polariscopist and sugar chemist, U. S. 
Laboratory, Port of New York. 
Instructor in Biology; head of biology 
department ; head of science department, 
public high schools in New York City 
(DeWitt Clinton, academic boys; Com 
mercial boys, Julia Richman, mixed, 
girls). Intermittently assigned  t 
special tasks by Board of Education 
(Budget Committee; curriculum stud 
ies; vocational programs). 

Co-founder, Rand School for Social 
Science; member of Board; President ; 
Lecturer, 1907-20 on social aspects of 


science 
Worked with local and general commit 
tees on vocational guidance ; co-founder 
national vocational guidance association. 
Co-founder “The American’ Teacher” ; 
editor from 1912-18 
(Later became official organ of the 
American Federation of Teachers. ) 
Co-founder of Teachers’ 
the Teachers’ Union. 
Worked with the Mayor’s Committee 
on Unemployment. 

“Impartial Chairman” in adjustment of 
labor disputes in the Garment Industry 
under the “Protocol” of Mayer Mitch 
el’s Committee. 

Director of educational work, U. S. 
Public Health Service; develop pro 
gram and material for “Sex Education” 
in high schools and colleges. 


and managing 


League, late 


( Liaison 
officer, American Social Hygiene Asso 
ciation and Govt. bureaus.) 
series of conferences. of 
health community leaders, 
ministers, etc., in some 15-20 cities; as- 


Organized 
educators, 
workers, 


sisted in operation of First International 
Conference on Social Hygiene, Wash 
ington. 

publication: High Schools 
and Sex Education and numerous ar 
ticles in educational journals. Directed 
silent motion picture film, “The Science 
of Life,” 11 reels + 2, on reproduction, 
one for male and one for female. 
Director of educational films, Urban 
Motion Picture Industries. Developed 
motion pictures for educational use. 
Edited numerous shorts, biographical 
and scientific; twelve reel film “Evolu- 
tion.” 

Special study on relation of focal in- 
fections to systemic disease, for N. Y. 
State Dental Society; with plans for 
further Report published 
Dental Cosmos, Ixvi, 3-20, June, 1924. 
Managing Director, American Associa- 
tion for Medical Progress. 


Resulting 


research. 


(Organized 
to diffuse understanding and apprecia 


7) 


34 


ye 
Os 


40 


44 


4 


un 


29 


tion of scientific and research aspects of 
medical advances; to counter-act anti 
vaccination, anti-vivisection and similar 
anti-scientific, anti-medical progaganda 
—through publication of 
newspaper releases; 


pamphlets ; 
lectures ; 
Arranged series of le 
tures at Cooper Union, “Modern Sci 
ence and People’s Health.” Edited book 
with that title, W. W. Norton, 1926 

Educational editor, The Viking Press, 
New York. 


educators for possible development of 


legisla 


tive material. 


Canvassed scientists and 


series of authentic scientific books de 
signed for the lay reader. 

Special work for National Committe 
on Cost of Medical Care, to analyze an 
interpret findings and problems in prep 
aration of Committee’s final reports 
\ssociate in Science, American Associ 
ation for Adult Education; study of 
place of science in adult education. In 
terviews, conferences, questionary stud 
ies; attended national meetings of edu 
cators, scientists; mumerous articles 
Published Science and the Public Mind 
McGraw-Hill, 1935. 

Consultant, National Re 
sources Committee; special material on 
implications of changing technology for 


Research 


social and educational development, and 
for education. 

Consultant, American Public Health As 
sociation ; study and report for projected 
Museum of Hygiene. 

Consultant, National Commission for 
Revision of Secondary School Curricu- 
lum, Progressive Education Association 
Contributed material on science in sec 
ondary schools for final report volume 
“Science in General Education”, Apple- 
ton-Century, 1937. 

Special Consultant, U. S. Public Health 
Service, on joint project with U. §S 
Office of Education, organizing material 
on sex education. Review of practices, 
appraisal of “H S & S E”; 
new edition. 

Consulting economist, Social Security 
Board. - (Analysis and_ interpretation 
of statistical compilations; implications 
for education, vocation orientation and 
distribution). 


revision 0 


Organization of material bearing upon 
needs of children from various aspects 
affecting health, education, personal ad- 
justment, vocational levels; gap in fa 
cilities as related to resources in various 
sections of the country and of the popu 
lation. (“Children, U. S. A.”) 
Editorial Consultant, National Health 
Council. Editing results of the Platt 
Gunn studies on voluntary Health Agen 
cies (Published “Voluntary Health 
cies” Ronald Press, 1945). 

Writing and editing various projects 
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Extra-curricular activities may be sum- 
marized as follows: 


New York Board of Education “Lec- 
tures to the Public.” Gave course of 5 
or 6 lectures to adult groups on bio- 
logical topics with special emphasis on 
their personal and social application. 


1908-18 


For thirteen years, 1907-20 lectured to organ- 
ized adult groups on various aspects of science 
in its social bearing. 

At the Ninth Annual Conference of the New 
Educational Fellowship in Nice, 1932. I held a 
series of six conferences “The Meaning of Sci- 
ence in the New Education.” 

Organizer and supervisor summer play schools 
in New York City, 1918-20. Designed to take the 
most neglected children from the streets during 
the summer vacation period, supervised program 
of play and indoor recreation, music, etc., with 
lunches and naps. Since then this work has been 
continued by the National Play School Associa- 
tion and has extended the scope of its work and 
established centers in various cities. 

At Cooper Union, 1932 series of public lectures 
on “What Science Is Doing to Our Civilization.” 

In 1928-29, 32-33 at the New School for Social 
Research lectures to science teachers on the 
philosophy of science teaching. 


1916-20 Coordinator on project for New York 
Board of Education to develop part- 
time school-and-work-program. 

1918-19 Committee to develop specifications for 
position of laboratory assistant to re- 
lieve work on science teachers in public 
high schools. 

1920 On committee to develop an integrated 


“Civics” syllabus to take account of im- 
pact of science upon urban and indus- 
trial life; relation of Government to 
health and welfare. Worked on various 
syllabus and curriculum committees. 


Summer school teaching includes : 


Colorado State College of Education, 1937; 
University of Hawaii, 1938; University of Colo- 
rado, 1940; University of Denver, 1940. 

Courses on philosophy of science teaching: At 
City College of New York, 1939-40, and at 
Brooklyn College, 1940-45. 

1935-36 At the Pennsylvania School of Social 
Work, course on the problems raised 
with social workers by the impact of 
science on welfare 
efforts. 


various aspects of 


1910-11 On committee to analyze budgets, N. Y. 
Board of Education. 

1914-15 Committee on organization and direc- 
tion of “workrooms” for unemployed 
clerical workers. 

1936 Committee of Union of American Bio- 


logical Societies, to plan. for improve- 
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ment of biology instruction in secondary 
schools, (The Riddle Committee). 
Helped found National Society of Bi 
ology Teachers. 
In 1940's Committee on Academic Freedom of 
the American Civil Liberties Union. 
An incomplete list of Dr. Gruenberg’s 
books includes: 


Elementary Biology, Ginn & Company, 1919. 

Manual of Suggestions for Teachers of Elemen- 
tary Biology, Ginn & Company, 1919. 

Student’s Manual of Exercises in Elementary 
Biology (with Frank M. Wheat), Ginn and 
Company, 1920. 

Parents and Sex Education, The American 
cial Hygiene Association, 1923, Third revised 
edition, the Viking Press, 1932. 

Biology and Human Life, Ginn and Company, 
1925. 

Experiments and Projects in Biology (with N. E 
Robinson), Ginn and Company, 1925. 

The Story of Evolution: Facts and Theories on 
the Development of Life, D. Van Nostrand 
Company, 1929; (Star Dollar edition, Garden 
City Publishing Company, 1935). 

Instructional Tests in General Science (with Earl 
R. Glenn), The World Book Company, 1932. 

Parents, Children, and Money (with Sidonie 
Matsner Gruenberg), The Viking Press, 1933. 

Science and the Public Mind (for the American 
Association for Adult Education), McGraw- 
Hill Book Company, 1935 

Science in Our Lives (with Samual P. Unzicker), 
World Book Company, 1938. 

Activities in General Science (with S. P. Un 
zicker), World Book Company, 1939 

Teachers Manual for the Teaching of 


So- 


General 


Science (with S. P. Unzicker), The World 
Book Company, 1939. 

Instructional Tests in Fundamentals of Electric- 
ity, World Book Company, 1943 

Instructional Tests in Fundamentals of Macil 
nery, The World Book Company, 1943 

Biology and Man (with N. E. Bingham), Ginn 
& Company, 1944. 

Teacher's Manual for Biology and Man (with 
N. E. Bingham) Ginn & Company, 1946 

Workbook in Biology (with Emily E. Snyder 
and Jesse V. Miller), Ginn & Company, 1946 

How Can We Teach About Sex? Public Affairs 


Committee, 1946. 


Editor : 


Proceedings, Second National Conference Voca- 
tional Guidance, 1913 

Outlines of Child Study, The Macmillan Com- 

1922. Second 1927. 


pany, revised edition, 


Editor and Co-author : 


High School and Sex Public 
Health Service, 1922, Revised, 

Modern Science and People’s 
Norton Company, 1926. 


Education, U. S$ 
1939 
Health, W W. 
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Guidance of Childhood and Youth, The Macmillan 
Company, 1926. 
Voluntary Health 


Agencies, Ronald Press, 1945. 
Co-Author of Books: 


Our Children (edited by Dorothy Canfield Fisher 
and Sidonie Matsner Gruenberg), The Viking 
Press, 1932. 

Our Neurotic Age (edited by Samuel D. Schmal- 
hausen), Farrar & Rinehart, 1933. 

Science in General Education (Progressive Edu- 
cation Association, Commission on Secondary 
School Curriculum), D. Appleton-Century 
Company, 1938. 

Your Breakfast and the People Who Made It 
(with Leone Adelson), Doubleday and Com 
pany, 1954. 

Chapters in numerous books of multiple author 
ship; encyclopedias, yearbooks. 

Edited books on various subjects for commercial 
publishers. 


Dr. Gruenberg is a Fellow in the Ameri- 


can Association for the Advancement of 
Science (“Fifty-year Life Member”) and 
Public Health 


a Fellow in the American 


\ssociation. 

He is an Honorary Life Member of the 
New York Biology Teachers’ Association, 
the American Social Hygiene Association, 
and the National Association for Research 
in Science 


Teaching. Memberships in 


other organizations include: 

American Association of School Administrators 

National Education Association 

American Academy of Political and Social Sci- 
ence 

National Society for the Study of Education 

National Society for the Study of Child Develop- 
ment 

American Sociological Society 

Society for the 
Issues 


Psychological Study of Social 

National Association of Biology Teachers 

American Association of Scientific Workers 

American Civil Liberties Union 

New York Academy of Science 

Conference on the Scientific Spirit and Demo- 
cratic Faith (1943-1946) 

Child Study Association of America 

American Eugenics Association 

American Genetics Association 

Central Association of Science and Mathematics 
Teachers 

Pi Gamma Mu 


Dr. Gruenberg is listed in Who’s Who in 


America, Leaders in American Science, 


American Men of Science, Who’s Who in 


Leadets in Educa- 


Education, 


American 


ScIENCE EDUCATION 


[ VoL. 4] No 3 


tion, Who’s Who in Jewry, and Interna- 
tional Who’s Who. 

He has travelled in all but three of the 
States, including Hawaii and the Virgin 
Islands, for vacations and pleasure and for 
lecturing, local and national conferences 
and conventions of scientists, educators. 
physicians, health workers, social workers, 


economists, also 


sociologists. He has 
travelled to visit educational and research 
institutions, as well as hospitals. 

He has frequently attended annual meet- 
ings of American Association for Advance- 
ment of Science, American Association of 
School American Public 
Health National Association 
for Research in Science Teaching, British 
Sci- 


Administrators, 
Association, 
Association for the Advancement of 
ence, Progressive Education Association, 
Adult Education Association and the Na- 
tional Association for Mental Heaith. 

From 1918 until 1951 the Gruenbergs 
have spent part or all of the summers at 
Woods Hole. 

He has travelled widely and has attended 
international conferences in Canada, Mex- 
ico, Hawaii, England, France, Germany, 
Holland 


travelling and touring in England, France, 


and Denmark. He did general 


Switzerland, Germany, Sweden, Denmark, 
Holland, Belgium, Greece, Italy, Portugal, 
Spain and other countries. 


Publication in magazines include: 


Chemical Notes on “Bastard” Logwood (with 
W. J. Gies), Bulletin Torrey Botanical Club, 
July, 1904. 

Some Aspects of the Mycorhiza Problem, Bulletin 
Torrey Botanical -Club, 36:165-169, 1907. 

Cleistegamous Flowers and the Theory of Adapt- 
ation, The Plant World, July, 1905. 

Compensatory Motions and the Semi-circular 
Canals, Journal of Experimental Zoology 4: 
447-467, September, 1907. 

Teaching Biology in _ the 
Monthly, June 1909. 

Figs from Thistles, The Forum, 43 :206-213, Feb- 
ruary 1910. The Mutation Theory. 

The Channels that Great Minds Run In, The 
Forum, May 1910. 

What Is the Matter with Our High 
Success Magazine, October 1910. 
Thought in Science and in Science Teaching, 
Popular Science Monthly, 86:164-173, Febru- 

ary, 1915. 


Schools, . {tlantic 


Schools: 
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What’s In a Job? The Scientific Monthly, 3: 
263-276, September 1916. 

What Girls Want to Know, The School Review, 
26 :750-758, December, 1918. 

Commercial Education, School and Society, 12: 
300-305, October 9, 1920. 


Unifying the Aims of High School Science 
Teaching, School and Society, January 31, 
1925. 

Every Child—What He Needs and What We 
Have to Offer Him in Education, Annals 


American Academy of Political and Social Sci- 

September, 1925 

Scientific Education as Defense Against Propa 
ganda and Dogma, Journal of Educational 
Method, November, 1925. 

The Problem of Focal Infection in 
Systemic Disturbances. Dental 
815-832, August, 1924. 

The Chains of Prometheus, The Scientific 
Monthly, 25 :504-510, December, 1927. 

Science via Suffrage, Journal American Associa- 
tion of University Women, 22:129-133, April, 
1929. 

Making the Most of 
March, 1929. 

A Study of Indoctrination in Science Teaching, 
School Science, May, 1930. 

Vital Values in Science Teaching, School Science 
and Mathematics, 31:125-127, February, 1931. 

Educational Exploitation of Errors, Educational 
Method, October, 1931. 

Motivation in Health Education, American Jour- 
nal of Public Health, 23:114-122, February, 
1933. 

Hypothesis and Doctrine in Science Teaching, 
School and Society, 37 :601-608, May 13, 1933 

The Diffusion and Dissipation of Learning, Jour- 
nal Adult Education, April, 1934. 

Science and Motor Aids, Educational 
December, 1934. 

School Science and Public Needs, The Nation’s 
Schools, September, 1937. 

Widening Horizons, The New Era, 
September-October, 1935. 

Science and the Layman, Scientific Monthly, 40: 
450-457, May, 1935. 

Light and Smoke from the Torch of 
Science Education, April, 1936. 

The Scientific Temper and Social Values, Science 
Education, March, 1938. 

What Youth Wants and What It Gets from 
School, School and Society, February 18, 1939. 

Science, Democracy, and Inequality, School and 
Society, 55:374-379, April 4, 1942. 

The Search for Unity (a review article) Journal 
Adult Education, October, 1941. 

Some Problems of Young Science Teachers, Edu- 
cation, March, 1945. 

Teaching Science—After the War, Detroit Metro- 
politan Science Review, December, 1946. 

Teaching Biology After the Wars, The American 
Biology Teacher, 9:101-104, January, 1947. 

Spillman and Genetics, Journal of Heredity, De 
cember, 1948. 


ence, 


Relation to 
Cosmos, 66: 


Heredity, Child Study, 


Screen, 


( London) 


Science, 
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Dilemmas of the Science Teacher, Science Educa- 
tion, October, 1949. 

In addition he has published reports, pamphlets, 
reviews and review 
and pieces in non-professional 


articles, editorials, etc.; 


periodicals 

It is often most difficult to evaluate ac- 
curately the contributions made by a cer- 
tain individual in advancing some area of 


our cultural 


heritage. Because of the 


varied nature of his activities, such is the 


case with Dr. Gruenberg. Possibly Dr. 
Gruenberg’s greatest contributions have 


been made through his writings, both in 
books and in his articles in professional 
journals. In these writings he has empha- 
sized the social implications of science. As 
one writer says, Dr. Gruenberg was among 
the first biology textbook writers to ac- 
centuate the anthropocentric type of biol 
ogy. Dr. Gruenberg’s idea is to place in the 
hands of future citizens, the means by which 
they can control their environment. Dr. 
vital 
(1) 


useful knowledge, (2) leisure pursuits, (3) 


listed as the 
add to life: 


Gruenberg himself 


values that science can 
a technique of inquiry, (4) a state of mind 
we sometimes call a scientific attitude, and 
(5) tolerance. In an article published in 
School Science and Mathematics in June 
1924, Klingensmith and Giardini rated Dr. 
Gruenberg’s Elementary 


Biology (pub- 


lished in 1919) the best of twelve high 
school biology texts (published from 1907 
through 1923) in meeting the criteria set 
up by the well-known aims of The Seven 
Cardinal Principles. The Gruenberg book 
was in press before the Cardinal Principles 
had appeared in print. Thus Dr. Gruen- 
berg’s book had early anticipated the trend 
of high school biology teaching. Along this 
line, Dr. Gruenberg said the following in 
a letter to the writer : “I think that the most 
useful thing I did for education was to 
publish the first biology textbook to at- 
tempt (a) an integration of the general bio- 
logical ideas without breaking the material 
up into “botany,” “zoology,” and “human 
physiology” and (b) a presentation of the 
material so far as possible in terms related 
to common everyday life, including the 
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inescapable circumstance that we live not 
merely as organisms, but also as members 
of social groups as human persons. At 
least that pattern of organization was quite 
new in 1919, although others had begun to 
attach the adjectives “civic” and “eco- 
nomic” to biology textbooks.” 

And again in a School and Society ar- 
ticle of January 31, 1925, Dr. Gruenberg 
says, “Science, as a search for truth, is as 
changing as life itself. Science in school 
must be made a way of looking at the 
world, a way of dealing with problems, a 
way of enjoying life and a method of pro- 
gressive adjustment. Science in school 
must never be permitted to become a body 
of standardized doctrine ; if it is taught with 
reference to the history of the human 
spirit, it should intimate the future as well 
as outline the past. And finally as science 
teachers we must study not only our sub- 
jects, but our pupils, our communities, and 
our tasks, as though we were ourselves in- 
deed somewhat scientific.” 

Dr. Gruenberg’s writings and work in 
the New York City schools during the 
period 1902-22 had a great impact not only 
on biology teaching in the New York City 
schools themselves, but in the country at 
large. His articles, books, conferences, 
work on committees, and work as a con- 
sultant have vitally affected science teaching 
in this country. 

Dr. Gruenberg became a member of 
NARST during its earlier years. Since 
then he has been most active in NARST 
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meetings, being one of its most regular at- 
tendants. His contributions at these meet- 
ings have been unique and most valuable. 
Dr. Gruenberg has the canny and unusual 
ability to prick the bubble of  over- 
enthusiasm and unwarranted assertiveness 
in many a participant in NARST meetings 
all in an impersonal, friendly, good- 





natured way—to the subsequent gain of the 
recipient. 

As Dr. Gruenberg once wrote “Man is 
the only animal that has more brains than 
he knows what to do with, enough to get 
him into serious mischief.” 

Many of us have appreciated very much 
the fine professional spirit and attitude of 
Dr. Gruenberg and his attendance and par- 
ticipation in NARST meetings. 

In a long and distinguished career, Dr. 
Gruenberg has contributed in a most sig- 
nificant way to the advancement of science 
teaching and philosophy in American pub- 
lic education during the first half of the 
twentieth century. His efforts to broaden 
the high school curriculum to include more 
adequate instruction in hygiene has gained 
broad support from teachers, health work- 
ers, and parents. As he studied the prob- 
lem, his interests grew to include medicine 
and public health, psychology, sociology, 
philosophy, and ethics. 

Science Education is proud and happy to 
honor Dr. Benjamin Charles Gruenberg 
with the Sixth Science Education Recogni- 
tion Award. 


CLARENCE M. PrviIt1 
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A STUDY OF THE SCIENCE PROGRAMS IN TWELVE 
IOWA HIGH SCHOOLS 


LEONARD WINIER 


lowa State Teachers College, Cedar Falls, Iowa 


INTRODUCTION 


in training institutions to be effec- 
tive must develop and maintain contacts 
with the public schools. The writer, sens- 
ing a responsibility here in the science area 
at Iowa State Teachers College, undertook 
a project aimed at establishing a closer 
working relationship with the science teach- 
ers in lowa high schools. 

In the Spring term of 1952, twenty-nine 
high schools within a radius of fifty miles of 
the college were contacted by the lowa 
State Teachers College Extension Service 
for such a project. Twelve of the schools 
responded in the affirmative to the idea. 
During the Spring term the writer took a 
close look at these twelve schools in an ef- 
fort to collect information about the science 
programs and to locate problems confront- 
ing the science teachers. One full day was 
spent in each of the schools collecting data, 
observing classes, and conferring with sci- 
ence teachers, superintendents, and school 
librarians. A questionnaire dealing with 
student science interests was administered 
to some of the classes in all of the schools. 

During the Fall and Winter terms of 
1952-53, the writer confined his efforts to 
assisting the teachers with their instruc- 
tional problems in science in two of the 
above schools. This procedure provided a 


means of continuous contact with two 
schools over a longer period of time. 
Since the findings in this study concern 
a limited number of schools within a local 
area there is little justification for attempt 
ing to draw conclusions with regard to the 
total science picture in the State. How 
ever, the data collected from this close look 
and first hand contact with the schools does 
index to the 


seem to provide a kind of 


science programs at large over the State. 


SCIENCE OFFERINGS, REQUIREMENTS, 


AND ENROLLMENTS 
The science offerings found in the twelve 


schools followed closely the standard pat- 


tern present in schools over the United 
States. The offerings are listed: 
Number 

Course Offering of Schools 
General science (9th grade) 12 
Biology 12 
Physics 10 
Chemistry 7 
Health and physiology l 
Consumer science l 


In two schools, interest in applied sci- 
ence courses at the upper high school grade 
levels was expressed. Three of the schools 


were seriously considering extension of 
their science offerings to include a course 
in chemistry. A study ' conducted in 1932 
pointed out that chemistry offerings in the 
lowa high schools were far below the na 
tional standard. In addition to the findings 
in the present study, other evidence, sucl 
as demands for chemistry teachers at the 
college placement office, showed that this 


} 


condition still exists Recently, owever, 


there seems to be a slight trend upward in 
extending chemistry offerings. In only one 
school did the science teacher assist in the 
instruction of an atomic energy unit im so 
cial studies although considerable emphasis 
has been directed to this kind of integration 
by educational leaders in the State 

The schools fell into three categories with 


regard to requirements for graduation 


hey are 
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lences ( S s wa Aca 
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Number 
of Sch« ¢ Is 


Science Requirements 
for Graduation 


General science 4 
General science and biology 4 
One year of any science 4 


In two of the schools, some variation in 


science requirements existed, depending 


upon the curriculum pursued by the stu- 
dent. For example, the college preparatory 
program included three years of science. 

The study suggested that nearly all stu- 
dents received instruction in ninth grade 
general science. Since most of these stu- 
dents also received instruction in seventh 
and eighth grade general science, the ap- 
parent lack of planning for vertical articula- 
tion on the part of the teachers made over- 
lapping a problem. In one school, students 
were permitted to by-pass ninth grade gen- 
eral science if grades earned in the two pre- 
vious science courses were above average. 
In terms of the total science program in the 
school, such a procedure was questionable. 

Science classes were not overcrowded 
for the most part as indicated in the follow- 
ing table: 

Av. Number 


Course Students per Class 
General science 2a .3 
Biology vs 
Chemistry 18.0 
Physics 14.1 


Less than 51 per cent of the total student 
body in each of the schools was enrolled in 
the science program at any one time. Al- 
though the high school enrollment varied 
from 68 to 456, the per cent of students 
enrolled in science courses during the 1952 
Spring term did not vary’ much between 
the schools. 

The distribution of students enrolled in 
science courses in all twelve schools during 
the 1952 Spring term is indicated in the 
following table: 

Percent Distribution 
of Students Enrolled 


Course in All Science Courses 
General science 39.8 
Biology k FY 
Chemistry 11.3 
Physics 10.5 
Health and physiology Buk 
Consumer science 0.5 
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Science club organizations were present in 
three schools, two of which were active par- 
ticipants in the Iowa Junior Academy of 
Science and Science Clubs of America. 


FACILITIES FOR SCIENCE TEACHING 
The Science Classroom 


The following types of classroom accom- 
modations for science teaching were found 


in the schools. 


Kind of Classroom Number 
General classroom 3 
Science classroom without laboratory 2 
Science classroom and laboratory separat 3 
Combined science, classroom and 

laboratory 10 


Biology, more than any of the other sci- 
ence courses, was taught in classrooms not 
designed for science teaching. In such 
cases, biology classes were generally held in 
rooms assigned to the Home Economics, 
English, and Music departments. 

The writer collected the following data on 


fifteen science classrooms and laboratories: 


Item Yes No 
Adequate seating capacity 12 3 
Demonstration table on hand 15 0 
Projection facilities (films) 15 0) 
Work space for student projects 15 0 
Laboratory tables adequate 13 2 

(Two rooms without lab. tables) 

Sinks acid resistant 14 l 
Display cases provided 1 14 


In 10 of the 12 schools, the classrooms 
proper seemed adequate for carrying on an 
effective science program. In two schools, 
however, the classrooms used for science 
teaching were so overcrowded and used so 
much of the time by teachers of subjects 
other than science that incentive to conduct 
demonstrations and laboratory work was 
stifled. 

The opinions of 26 teachers were solicited 
on the matter of physical facilities for sci- 
ence instruction. Their responses are indi- 


cated : 
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Is there a system of record keeping for 

equipment ? 19 7 
Is there sufficient chalkboard space ? 
Is 2 teacher’s office provided ? 


Most science classrooms and laboratories 
were supplied with gas, water, and electric- 
ity. In three schools not supplied with gas, 
blow torches, hot plates or alcohol lamps 
were substituted as a heat source. Only 
one school was lacking in all three con- 
veniences. 

In the 18 classrooms used for science 
teaching, 12 were equipped with bulletin 
board space in varying amounts. The evi- 
dence pointed out that this classroom teach- 
ing aid was not being effectively put to use 
in science teaching. In only two cases, the 
display of materials was appropriate to the 


unit of study under consideration. 


Equipment 


It seems worthwhile as a matter of inter- 
est to the reader to list the pieces of expen- 
sive equipment found in the 12 schools. 
The complete list follows : 


Total Number for 
Item All 12 Schools 


Compound microscope 
Bioscope 

Electrostatic machine 
Vacuum pump 

Oil immersion lens 
Demonstration electric motor 
Human mannikin 
Spectroscope 

Rectifier 

Models of ear and eye 
Geiger counter 

Radio transmitter 
Analytical balance 
Human skeleton 

Water distiller 
Barometer (mercurial ) 
Drying oven 
Oscilloscope 

Planetary model 
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Physical Facilities Yes No The kind and amount of inexpensive ma- 
Is there sufficient storage space? 13. 13 terials in the schools varied considerably. 
Are demonstration materials readily Evidence of long-range planning on equip- 
available ? 18 8 et . . 
a : ment needs was lacking except in two 
Are there sufficient materials and 2 : 
equipment ? 11 15 schools. Although science teachers in 


eleven schools maintained that they could 
generally obtain needed equipment for their 
science courses, it was apparent to the 
writer that most of the schools were under 
equipped. Facilities for storing equipment 
was still another problem. Space now 
available for storage purposes was not well 
utilized in most instances. 

Home-made equipment and _ construc 
tional projects built by students were found 
in only three schools. This important as- 
pect of science teaching seemed to be seri 


ously neglected. 


Instructional Materials 


A basic textbook was used in all the sci 
ence classes in the 12 schools. The text- 
books were apparently in constant use since 
nearly all the teachers built their science 
courses directly around the content material 
included in this source. Supplementary 
textbooks were available to most students. 
General science textbooks were of an older 
vintage than those in use in the specialized 
courses. In the majority of cases, the sci- 
ence teacher selected the textbook with the 
help of the administrator. 

In most schools, the library facilities in 
science were very inadequate. The most 
common reading material in science avail- 
able to the students consisted of out-dated 
textbooks. Good current books dealing 
with science were rare. The following peri- 
odicals pertaining to science were found in 


the school libraries: 


Number 


Number of Periodicals (Science) of Schools 


9 periodicals - 


7 periodicals l 
6 periodicals 2 
5 periodicals ] 
3 periodicals ] 


2 periodicals 2 
] periodical *] 
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Following is the list of periodicals per- 
taining to science to which libraries sub- 
scribed : 

Number 


Periodical of Schools 


Popular Science 


/ 
Science Digest 7 
Popular Mechanics 6 
Today’s Health 5 
Science Newsletter 4 
Field and Stream 4 
National Geographic 4 
Flying 3 
Chemistry 2 
Nature Magazine ] 
Scientific American 1 
Current Science & Aviation 1 


In over half of the schools the librarians 
and superintendents reported that the li- 
brary was a weak spot in the educational 
program. The science teachers in only 
three schools were placing requests for li- 
brary books. Librarians complained that 
science teachers do not use the library funds 
available to them. In eight of the schools, 
the only science books in the school library 
were discarded textbooks. 

Large classroom charts for science in- 
struction purposes were found in eleven of 
the schools. Chart materials produced by 
the Jurica and Nystrom Companies were 
most in evidence. The following data were 
collected : 


Number 

Kind of Chart of Schools 
Periodic table 8 
Biology charts 8 
General science charts 8 
Hygiene and anatomy charts 5 
Westinghouse charts 3 
Metric system tables 2 
Froshe anatomical charts 2 


Filmstrips ranging in number from six 
to over thirty were used in eight of the 
schools. The Popular Science and Jam 
Handy Series were in most common use. 
About one-half of the science teachers made 
some use of classroom movies. 


THE SCIENCE TEACHER 
Teaching Load 


Persons teaching science carried an aver- 
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age teaching load of 4.2 classes and 06 
study hall periods. The number of separate 
class preparations demanded of these teach- 
ers were: 

Number of 
Separate Preparations 


Number of 
Teachers 


1 preparation 2 
2 preparations 6 
3 preparations 13 
4 preparations 5 


Only four of the twenty-six teachers had 
assignments solely in the science field itself. 
The following table points out the various 
teaching combinations of those individuals 
teaching science: 

Kind of 
Teaching Assignment 


Number of 
Teachers 


Science courses only 4 
Science and math. courses 5 
Science courses and physical education 3 
Science and other varied courses 14 


In addition to formal classwork the 26 
persons teaching science classes were en- 
gaged in 45 extra-curricular activities. Ten 
of the teachers working in the science area 
had full time coaching responsibilities. 


Teacher Training and Experience 


Of 26 persons teaching science in these 
12 schools, 9 persons had major preparation 
in the science field in college. Six of these 
nine science majors expressed an interest in 
moving-up into administrative work at some 
future date. This suggests that the science 
majors did not find their status as a science 
teacher satisfactory. The principal factor 
at play here may very well have been the 
matter of salary. All other persons teaching 
science courses held science minors. The 
major field of preparation of teachers hold- 
ing science minors is indicated in the fol- 
lowing table : 

Number of 


Teachers 


Major Field of Specializa- 
tion of the Science Minors 


Physical education 7 
Social studies + 
Home economics 3 
Math. 2 
English l 
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Only 7 of the 26 teachers had had the 
special methods course in science teaching. 
The average experience of these teachers 
was 3% years. For ten of the teachers this 
was their first teaching position. 

The 26 teachers instructing in the science 
field graduated from the following institu- 
tions : 

Number of 


Institution Teachers 


lowa State Teachers College 8 
Upper Iowa University 5 
State University of Iowa 4 
Other lowa Colleges 6 
Out-of-State Colleges 3 


Membership in Professional Organizations 
Membership in professional organizations 
is summarized in the following table: 


Number of 


Professional Organization Teachers 


lowa State Educational Assn. 26 
National Science Teachers Assn. 3 
National Assn. of Biology Teachers 3 
Junior Academy of Science 3 


In the professional science organizations, 
actually only four teachers were involved 
since the same teachers belonged to more 
than one group. For some reason, it seems 
that the professional science organizations 
were not reaching the science teachers. 
Some teachers mentioned that they could 
not afford the expense of belonging to these 


science organizations. 


THE SCIENCE LESSON 


While working with the twelve schools, 
the writer had the opportunity to observe 
28 science lessons covering many phases of 
the science curriculum. The range of topics 
suggest the kind of emphasis that was given 
to the science courses. They were: steam 
engines, digestion, anatomy of the nervous 
system, flashlights and batteries, cosmetics, 
electric meters, asexual reproduction, os- 
mosis, electrical measurement, social sci- 
ence and atomic energy, body defenses, dis- 
and 


eases, circulation, interrelationships 
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adaptations, the endocrine system, lens 
formulae, the telegraph, structure in plants, 
classification of animals, the human skele- 
ton, and mental health. The science topics 
included in this list were the ones common 
to most standardized textbooks. There was 
no evidence to show that the course content 
was set-up in terms of significant problems 
meaningful to the students. 

The variety of class procedures employed 
in science teaching fell into the following 
categories : worksheets, laboratory exercises 
in chemistry and physics, use of films, class 
discussion, student reports, testing, the field 
lecture-recitation, and 


trip, supervised 


study. The lecture-recitation predominated 


throughout. Pupil-teacher planning was 
not popular with the science instructors and 
there was no evidence at hand to show its 
use. 

In a few schools, worksheets built around 


the short-answer type were found in us« 
Following are examples of the typical work 
sheet exercise: How many bones are there 
in the human body? What is the 
What are the functions of the 
What are 


of inducing acquired immunity ? 


purpose 
of joints ? 
four methods 
What is 
the basic principle in the operation of the 


Why is a flywheel fastened 


white corpuscles 7 


steam engine ? 
to the crankshaft of a gas engine? The 
values of these worksheets can only be de 
termined in terms of the objectives that the 
teachers had in mind. It was obvious to 
the writer that the worksheets were put to 
in helping the students 


covered in the 


use as a drill device 


better learn about topics 


science texth« 1 ks 
Lesson planning by the teachers was 
‘| he over all 


objective of most concern to the teachers 


largely a day-to-day matter 


rested with covering the textbook by the 


end of the school year. In other words, 
textbook authors carried a tremendous in 
fluence upon the organization and content 
of the science course. ‘There was consider 
able doubt in the writer’s mind concerning 
the extent to which the broad goals of sci 


ence instruction were attained 





THE STUDENT OPINION NAIRE 


Student opinionnaire forms were left 
with the teachers to administer to some of 
their science classes. 785 completed forms 


from 11 schools got back to the writer. 
This represented a 75 per cent return. The 
following series of tables summarizes the 


findings on the opinionnaire. 
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of vertical articulation mentioned 
in this study entered into the situation, 
Teachers at the upper high school level 
had less of a problem on this point; stu- 
into the 


courses largely because of their interests 


dents found their way science 


and vocational needs. A number of rea- 
sons could be advanced to explain why 


less than 7 per cent of the students men- 


TABLE I 


Wuy Are You 


Reason Gen. Sci. 
N 
Required 44.3 
Interesting and I like it 18.0 
College and vocat. prep. 10.3 
Useful in daily living 4.3 
Find out about world and life 14.8 
Parent’s decision 0.3 
Preferred it over other courses 0.0 
Miscellaneous 7 .6 
Total replies in number 338 


*Total replies exceeded the number of forms 


science in some cases. 


The effectiveness of science teaching in 
the ninth grade general science course might 
be questioned on the basis of the opinion- 
that 
one-half of the students at this level listed 


naire results which showed nearly 


“required” as their reason for taking sci- 


ence. Support to this assumption was 
backed-up by classroom observation. Lack 
TAB 


Two Tuincs I LIKE 


TAKING SCIENCE? 


Biol. Chem. Physics Total 
/ % % % 
18.8 8.8 6.7 23.3 
25.0 23.5 28.0 22.8 
18.8 43.4 35.9 22.3 
7.6 7.4 11.2 6.9 
15.5 2:2 6.7 12.0 
0.4 0.4 1.1 0.4 
5.5 0.0 0.0 2.3 
8.5 13.0 10.1 9.2 
468 215 89 1110* 


since students listed more than one reason for taking 


tioned the functional value of science in 


daily life. Perhaps such a response should 
be expected in situations where science was 
taught as a body of subject matter and the 
real problems and concerns of young people 
were largely ignored. 


( Table II leaves no doubt concerning the 
prestige of experiments in the minds of the 
LE II 


Best Asout SCIENCE * 


earlier 
















Gen. Sci. Biology Chemistry Physics 
Rank Reply Item Reply Item Reply Item Reply Item 
1 73 Experiments 126 Experiments 21 Useful 15 Useful 
2 36 Movies 69 Heredity 20 Interesting 14. Experiments 
3 33 Interesting 42 Animals 14 Experiments 14 Interesting 
4 25 Animals 42 Plants 14 Learn why 12. Light & Color 
5 21 New findings 38 Conservation 13. Discussion 7 Electricity 
6 20 Textbook 34 Human body 11 Sci. proced. 7 Knowledge 
7 19 Plants 30 Health & Diseases 8 Equations 7 Machines 
8 18 Teachers 30 Interesting 6 New findings 7 New findings 
. 9 18 Useful 28 Useful 6 Knowledge 4 Sound 
10 17. Class disc. 26 Nat. & wildlife 6 Chem. change 4 Sci. proced. 
11 17. Astronomy 16 New findings 4 Elements 3 Force & Accel. 
12 12 Human Body 15 Reproduction 4 Field trips 3 Teacher 
Total responses on all items = 
460 632 160 115 


* Only items receiving up to 12th rank are included in the table. 
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students. Matters pertaining to classroom 
procedures seemed about as important to 
them as course content. Later in the study, 
Table V points out again the topics in their 
science course that they preferred. It might 
the the 


tables for overlapping and differences that 


interest reader to c¢ ympare two 


occurred. 
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the feeling that perhaps science for a fair 
proportion of the students was far too diffi- 
cult dull. As 


earlier, high school science courses designed 


and much too suggested 
for general education purposes continued to 
remain over-specialized. 

Students held to the idea that their work 


in science would prove helpful in preparing 


TABLE III 


WHat Two Tuincs I Like LEAs? 


\BOUT 


SCIENCI 


(Listing of 12 highest items only) 


Gen. Sci. Biology Chemistry Physics 
Rank Reply Item Reply Item Reply Item Reply Item 
l 26 No answer 50 Plants 46 Math., Equ. 8 Math. in physics 
2 22 Elect. & Magn. 43 Microscopic org. 22 Tests 8 Uninteresting 
3 20 Uninteresting 34. Classification 17 Too difficult 7 Text, workbook 
4 18 Reading & Text 30 No answer 10 No Answer 5 Tests 
5 15 Difficult 30 Vocabulary 10 Problems 4 Difficult 
6 13° Machines 22 Plant & An. Str. 10 Time consuming 3 Equ. & Formulas 
7 11 Unuseful things 20 Tests 9 Text 3 Lack of equip 
8 10 Astronomy 20 Texts, workbk. 7 Memorizing 3 Machines 
9 10 Human body 20 Digestion 6 Atomic theory 3 Noanswer 
10 10 Lack of equip. 20 Human body 5 Vocabulary 3 Non-useful 
11 10 Vocabulary 17 Toomuchtolearn 5 Uninteresting 2 Experiments 
12 10 Teacher 15 Invertebrates 4 Experiments 2 Problems 
Total responses on all items = 
298 512 187 62 


The responses summarized in Table III 
presented some very real problems encoun- 
tered by students in their science courses. 
These difficulties gravitated around such 
things as mathematics, equations, texts, 


vocabulary, and tests. The data conveyed 


them for college and the vocations. In con- 
trast to the responses on previous tables, 
the practical aspects of science received em 
phasis. There was a possibility that stu 
dents were reporting what they felt were 


proper responses to report. On the other 


Rank 


ll 


12 


Ge 


Reply 


80 


TABLE IV 


How CAn You Ust Tue Science You Are LEARNING? 


(Listing of 12 highest items only) 


Total responses on all items = 


477 


n. Sci. Biology Chemistry Physics 

Item Reply Item Reply Item Reply Item 
Vocat. Prep. 141 Future, voc. 82 Voc. Prep 35 Pract. applic 
College Prep. 111 Health 65 Col. Prep. 22 Voc. Prep. 
Pract. applic. 84 Pract. applic. 51 Pract. appl. 15 Col. Prep. 
Underst. World 72 Coll. Prep. 47 Homemaking 13. Underst. World 
Conservation 61 Homemaking 19 Underst. world 7 Sci. think. 
Care of hu.body 56 Underst. World 17 Sci. thinking 5 Machines 
Func. use-elec. 53 Conservation 15 Consumer Buy. 3 Homemaking 
Home safety 35 Know pits, ani. 3 Conservation 3 Conservation 
No way 22 Accidents—Ilst Aid 3 Hobbies 3 Electricity 
Disease prev. 18 Nature apperc. 3 No answer 2 Atomic energy 
Homemaking 14 Foods, nutrit. 2 Conservation 1 Noanswer 
Conservation 13 No answer 2 Health 1 Hobbies 

712 314 110 
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hand, we can assume that students were’ effort to correct it. These findings syo- ivatio 
gs sug tiva 
making honest responses, and thus conclude — gested that teachers did not face-up to the classes 
from this table that science did have mean- problem of motivation. Again, classroom 
ing for the students in terms of practical observations supported this conclusion. 
application. Table VI reaffirmed the general idea that Do Y 
TABLE \ Subjec' 
Topics oF Most INTEREST IN SCIENC! Genera 
(Listing of 12 highest items only) } Biolog: 
Physic: 
Gen. Sci Biolog) Chemistry Physics Chemis 
Rank Reply Item Reply Item Reply Item Reply Item Total 
l 68 Astronomy 88 Human Body 38 Atomic Theory 25 Electricity 
2 67 Electricity 82 Diseases 17 Acids, bases 25 Light & Color The 
3 61 Motors 82. Plant life 16 Elements 24 Machines , 
4 56 Human Body 75 Conservation 16 Halogens 21 Sound } <a, 
5 52 Conservation 47 Animal life 15 Metals 10 Heat expre 
6 36 Transport 46 Vertebrates 10 Water 10 Motion Some 
7 30 Changing Eartl 40 Reproduction 9 Fuels 6 Atomix energy ; 
8 29 Plants 36 Nervous System 8 Formulas 4 Molecules too nl 
g 28 Water 33 Heredity 8 Chem. modern 4 Weather date ; 
10 27, Weather 30. Circulation 7 Organic Chem 4 Magnetism goes « 
1] 24 Diseases 29 Nutrition 7 Sulfur 3 Radio rit 
12 21 Magnetism 25 Mammals 6 Foods 2 Electronics \ infor 
Total responses on all items hlons 
776 826 240 154 Othe 
ak ; ee : 7 “Ges as ; books 
Che range of response shown in Table V_— student interests varied considerably. For avin 
indicated a wide variation in science inter- example, 67 general science students chose ial 
ests among high school students. As we _ the topic of electricity as one of most inter- = 
oa . - fe ‘ \ goo 
shall see when we examine Table VI, est. On the other hand, 74 general science siwes 
° - ° . “Te . - S P 
topics of most interest to some students — students listed electricity as a topic of least the 9 
° e . .* . ~ ° S 
were of least interest to others. It was interest. Similar cases for other topics can tetat 
leté 
very likely that the teachers sensed this sit- be studied by comparing Tables V and VI. ae 
uation in their classes but the results of the If these data represented the honest opin- probl 
opinionnaire showed that they made little ions of the students, then the matter of mo- a 
' 
the s 
TABLE VI Al 
Topics :Ast INTERES’ SCIENCE ; 
Topics or LEA INTEREST IN SCIENCE clusic 
(Listing of 12 highest items only ) “Ss 
: naire 
Gen. Sci. Biology Chemistry Physics instr 
Rank Reply Item Reply Item Reply Item Reply Item spon 
l 74 Electricity 94 Plants 29 Gases 18 Light & Color from 
2 40 Astronomy 50 Conservation 20 Organic Chem. 17. Machines In 
3 37. Machines 46 Simple animals 20 Formula, equat. 16 Sound 
4 32 Weather 30. Micro-organism 16 Fuels 14. Electricity Was | 
5 32 Atmosphere 29 Classification 15 No answer 8 Heat find 
6 28 Heat 27 Diseases 15 lonization 7 Magnetism tion: 
7 20 Human Body 27 Vertebrates 9 Atoms 6 Lenses 
8 2) Plants 25 Noanswer 8 Atomic energy 5 Energy & Power spec 
9 18 Water 23 Human body 8 Valences 4 Laws of Motion terir 
10 13. No answer 22 Heredity 5 Nitrogen 4 Motion tify 
1] 12 Nutrition 22 Nutrition 5 Chem. react. 4 No answer : 
12 12 Changing world 19 Insects 4 Water 2 Molecules was 
Total responses on all items = forn 
479 574 195 113 
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tivation was a major problem in the science 


classes. 
TABLE VII 
Do You Like THE TExTBOOK THAT You Ari 
UsING IN SCIENCE? 

Subject Yes No 
General science 166 69 
Biology 212 115 
Physics 45 8 
Chemistry 77 58 
Total 500 25() 


The textbook situation seemed to be a 
serious one in that one-third of the students 
expressed dissatisfaction on this matter. 
Some adverse criticisms of textbooks were: 
too much to learn and remember; out-of- 
date ; too complicated ; doesn’t explain well ; 
goes off on minor subjects ; too hard to find 
information in it; its incomplete; and ques- 
tions at the end of the chapters are poor. 
Other students spoke in favor of their text- 
books, offsetting this adverse criticism by 
saying: the text explains things well; it is 
easy to understand; the illustrations are 
good; the experiments are interesting; it 
gives you the general idea of the course; 
the glossary is a real help; not too many 
details; facts are up-to-date ; and organiza- 
tion is good. Two or three teachers met the 
problem by employing textbooks geared to 
the varied interests and reading levels of 
the students. 

Although it is difficult to draw valid con- 
clusions from interest studies and opinion- 
that 


instruments, on the whole, elicit honest re 


naires, many educators feel these 


sponses from students. Therefore, results 
from such studies are given attention. 

In the 12 schools visited by the writer, it 
Was apparent that experiments, movies, new 
findings in science, and practical applica- 
tions had appeal to the students. Regarding 
specific science topics, there was a scat- 
tering effect which made it difficult to iden- 


tify and group the centers of interest. It 


was obvious that mathematics, equations, 


formulae, and vocabulary presented a major 


problem in the chemistry and 
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courses. From the opinionnaire results, it 
seemed that students placed value in their 
science courses, for the way that the courses 
contributed to preparation for college and 
the vocations; helped them gain an under- 
standing of their world; and gave them in- 
into the practical 


sight 


applications of 
science. 
GENERAI 


CONCLUSIONS AND 


RECOM MENDATIONS 


By means of direct observation and 
teacher conferences, the writer gathered 
considerable first-hand information on the 
science programs in twelve lowa high 


schools. Student evaluations provided ad 


ditional data. These lowa schools did not 


deviate much from the general pattern com 
mon to science programs throughout the 
country, and the perennial problems one 
expected to find in schools in rural America 


were present. 


The findings showed that the teachers 
were concerned with their science curric 
ulum: they sensed the difficulties facing 


them and the shortcomings under which 


they operated. The fact that one-third of 
the schools demanded two years of science 


as a requirement for graduation meant that 


science was considered important in the 
lives of all the students. Classroom and 
laboratory facilities civen over to science 


teaching was further proof of serious intent 
here. 

The teachers of science were sincere and 
honest in their attempts to do a job well 
with the know-how they possessed. Heavy 
demands from many sources on the teachers 
often prevented them from giving the time 
and effort necessary ‘for effective teaching. 
The curriculum offerings were so varied 
and covered so many fields that less than 
one-half of the schools found it within their 
means to employ teachers with major train- 
ing in science. This meant that teachers 
often were responsible for the curriculum 
program in an area outside their main line 
of interest. This made it difficult to pro 


mote strong science programs. 
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In general, the teachers need to develop 
The 


all too prevalent textbook and lecture-recita- 


more flexible classroom procedures. 


tion procedures not only fail to secure maxi- 


mum student interest and effect but fail 
also to emphasize the functional values in 
science. 

The effectiveness of science instruction 
could be considerably benefitted through the 
use of enrichment materials, home-made 
equipment, and a greater variety of supple- 
mentary reading materials. Free and in- 
expensive reading materials are available 
from governmental agencies, health organ- 
izations, State departments, and industrial 
establishments. Over a period of time a 
collection of resource literature covering a 
wide range of topics could be obtained with- 
Students 


ought to engage in a number of activities 


out much expenditure of money. 


involving the making of home-made equip- 
ment to demonstrate scientific principles. 
The values inherent in such a procedure 
have been almost totally neglected in these 
schools. 

Science courses could be enriched and 
student interest better capitalized on, if 
teachers would give greater emphasis to 
problems that are real to the students and 
of concern to the community. Health, con- 
servation, human growth and development, 
industry, and personal-social relationships 
suggest some functional areas to the science 
teacher. Taking classes on field trips into 
the community as well as bringing aspects 
of the community into the classroom would 
payoff dividends in science teaching. 

In terms of teacher training institutions, 
the study suggested that in-service training 
probably provides the one best means of 


improving instruction, especially in situa- 
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tions where good rapport between the col- 
lege supervisor, the superintendent and the 
teacher can be established. By and large, 
teachers were receptive to the idea of re- 
ceiving assistance from college personnel on 
instructional problems. In one school the 
writer assisted the teacher with a reading 
The 


mended a testing program, prepared read- 


problem in science. writer recom- 
ing materials, and worked in the classroom 
with the teacher and the students. Such a 
procedure provided the kind of help that 
gave the teacher the know-how and con- 
fidence to try out other instructional tech- 
niques. 

Since a large number of science classes 
in the small high schools are taught by per- 
sons with only limited preparation in science 
teaching, it seems important that teacher 
training institutions provide a better science 
program by including professional courses 
in science teaching to deal with the kind of 
instructional problems brought-out in this 
study. Frequently, the academic courses 
available to the prospective teacher minor- 
ing in science offer little preparation for 
dealing with actual teaching situations at 
the high school level. 

This study was aimed at locating prob- 
lems that confront the science teachers em- 
ployed in the typical high school situation 


in lowa. <A two-fold purpose has been 
kept in mind: (1) to find a valid basis for 
gearing the college program more closely to 
the needs of prospective teachers in terms 
2) to 


develop a closer working relationship be- 


of actual teaching conditions, and 
tween schools and the college. This study 
suggests several important steps that can 
be implemented to help improve the status 
of science teaching in Towa. 





1958 NARST MEETING 


The 1958 NARST meeting will be held at the Hotel Sherman in Chicago on 
February 20, 21, and 22. The National Council for Elementary Science will hold a 


meeting at the Hotel Sherman in conjunction with NARST on February 22. 
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SOME DATA ON SCIENCE INSTRUCTION IN IOWA 
HIGH SCHOOLS 


J. W. 


KERCHEVAL 


Iowa State Teachers College, Cedar Falls, lowa 


ew little has been reported on the over- 
all picture of science instruction in 
lowa high schools since the report of 


Lantz.' Because stich information is neces- 
sary in observing trends and in evaluating 
some of the problems faced in educating 
science teachers to fill the state’s needs, a 
survey was undertaken during the academic 
year 1951-52. 

The data from this survey which is in- 
cluded in this report was gathered by means 
of questionnaires one of which was sent to 
\ total of 
886 questionnaires were mailed to the junior 


each high school in the siate. 


and senior high schools, a separate blank 
being sent to each where it was known that 
the junior high was a separate school from 
the high school. Four hundred eight, or 
54 per cent, of the blanks were returned 
completed in a useable form. In summariz- 
ing the survey certain limiting factors must 


be kept in mind for even though it was not 


1 Lantz, C. W. 


“The Status of the Biological 


intended, the survey resulted in a special 
kind of sampling. This condition appeared 
because not all of the blanks were returned. 
Thus there is information from only an 
uncontrolled sample which is not neces 
sarily a random or a representative one. 
To gain some idea as to the nature of 
the replying schools the analysis shown in 
The data shown applies 


to the senior high schools only, for this 


Table I was made. 


report is mainly concerned with science in 
that 


lack of agreement in numbers from one set 


struction at level. There will be a 


of data to another for not all schools reply 
ing gave all the information requested. In 
Table I a comparison is made between the 
total number of senior high schools * having 


a given enrollment and the number of 


schools of that enrollment which replied in 
the The data 


conclusively that the sample of replies is 


survey. shows quite con 


representative of lowa’s senior highs on the 


basis of size. A second unrelated bit of in 


Sciences in the High Schools of Iowa. Proceed- 2 Private communication from Dr. Wm. M 
ings of the Iowa Academy of Science, Vol. 37, Slaichert of the Department of Public Instructi 
pp. 101-105 (1930). in lowa 
TABLE | 
Size or SenNror HiGuH ScHoo_ts REPLYING COMPARED TO ALL SENIOR HIGH SCHOOLS NDIN THE U.S 
Senior High All Iowa AN ULS 
Replies (390) Sr. Highs (852) Sr. Hig! 
Enrollment Number % Number Ge Number 
1- 25 17 4.4 45 ao 975 4.1 
26- 50 93 23.8 237 27.8 2,686 1.2 
5i- 75 85 21.8 201 23.6 3,117 13.0 
76-100 60 15.4 110 12.8 2,548 10.6 
101-150 55 14.1 110 12.8 ( 
151-200 19 4.9 3f 1.2 ) 5,920 24.7 
201-300 24 6.2 40 4.7 2,643 11.1 
301-400 13 ee 25 2.9 \ 
401 and over 24 6.2 48 5.6 ) 2,376 ) ¢ 
For the U. S. only 
500-— 999 2,212 9.2 
1000—2,499 1,328 5.6 
2500 and over 142 0.6 
* These figures are approximations due to a slight difference in the enrollment range used in tabu- 


lation. They apply to the year 1945-46. 


19] 
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formation shown is a comparison of the 
size of Iowa’s senior highs and those of the 
entire nation: The figures for the latter 
are based upon 1945-46 data.® 

Table I further shows that over 50 per 
cent of the Iowa senior highs have an en- 
rollment of 75 or fewer students, and that 
33 per cent have 50 or fewer students. This 
situation of limited enrollment with conse- 
quent limited high school teaching staff is 
one of the serious problems to be met in 
providing proper science instruction. In 
these schools most science teachers also 
teach in several other fields. 

The common offerings in lowa schools is 


shown in Table Il. This table indicates 


NuMBER OF CREDITS * GIVEN IN EACH SCIENCI 
BY THE NUMBER OF SCHOOLS 


Two Credits 


No. of Per 


One Credit 
No. of Per 


Course Schools Cent Schools Cent 
Biology 73 17 354 83 
Chemistry 23 15 134 85 
Gen. Agri. 34 26 96 74 
Gen. Science 64 15 359 85 
Geography 113 55 94 : 
Physics 62 16 323 84 
Physiology 99 76 32 24 
Senior Science 11 32 23 63 


\ credit in this report is regarded as a class 
scheduled daily for one semester. 


that all the sciences except Geography and 
Physiology are usually taught as a two 


semester sequence. The schools seem to be 


Federal Security Agency, Bulletin 1950, No. 


9: The Teaching of Science in Public High 
Schools, Table 1, p. 2 


YEAR IN THE JUNIOR OR SENIOR HIGH FOR WHICH 


oR Mort 


Number of 


Course 6th 7th 8th 


Biology 
Chemistry 


Gen. Agri. 1] 
Gen. Science 47 117 133 
Geography 57 134 87 
Physiology 30 57 70 
Physics 
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about equally divided between one and two’ 


semester courses in the case of Geography, 
No attempt was made to analyze the com- 
binations of science courses offered 

The minimum number of science credits 
required for graduation from high school as 
reported by 402 high schools are shown in 
Table III. 


It is a bit discouraging to note 


TABLE III 


MINIMUM NUMBER OF SCIENCE CREDITS Re- 
QUIRED FOR GRADUATION FROM HIGH ScHoo! 
(402) 

Credits Required 
l 2 3 4 5 6 
Number of 
schools 20 172 Ss 176 3 23 
Per cent of 
schools 5 43 2 44 l 6 


that 48 per cent of our Iowa schools permit 
graduation with but two semesters of sci- 
ence in their students’ education. Further, 
11 per cent of our schools indicated that 
they allow junior high science to apply on 
this requirement. This would mean that in 
some cases one year of General Science is 
all the science the graduating senior has 
had. 

The pattern of the year or the grade of 
the junior or senior high in which the sci- 
ence courses are offered is shown in Table 
IV. It is informative to note that both 
Geography and Physiology are offered by 
various schools through a wide range of 
years. It is also worthy of note that Biol- 
ogy is taught in almost one half of the 
schools at either the junior or senior level. 


The figures given in Table V show the 


E IV 


THE SCIENCE COURSES ARE RECOMMENDED BY T 
ScHOOLS 


Schools Recommending for Grade 


9th 10th llth 12th 

36 284 168 103 
112 112 

101 113 73 68 

423 83 

50 72 55 $2 

26 42 4] 47 
241 350 
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TABLE V * 
NuMBER OF Boys AND GirLs ENROLLED IN EACH OF THE SCIENCE COURSES IN JUNIOR AND SENIOR 
HIcHs 
Courses 


Gen. Sci. 
Number % 


Biology 
Number % 


Chemistry 
Number % 


Boys 10,700—52 6,600—49 =: 1,900—54 
Girls 9,700—48 6,800—51 1,600—46 
Total 20,400 13,400 3,500 


Number % 


Gen. Ag. 


Number % 


Physics Physiol. 


Geog. 
¢ Number % 


Number % 


3,800—65 2,800—88 3,300 —52 1,500—48 
2,000—35 400—12 3,100—48 1,600—52 
5,800 3,200 6,400 3,100 


* These figures are but approximations due to the numerical ranges used in the questionnaire. 


approximate total number of boys and girls 


enrolled in the separate sciences in the 


schools replying. Contrary to a common 
belief, the boys do not predominate in the 
enrollment in science in Iowa high schools. 
Physics and General Agriculture are the 
only ones in which there is a noteworthy 
difference of this kind in class membership. 
The ratios follow very closely the national 
, that 
ratio of girls to boys in the Physics classes. 


pattern * except Iowa has a higher 


The length of class periods vary consider- 
ably throughout the state. Table V1 shows 
TABLE VI 
LENGTH OF THE SINGLE CLAss Periop (461) 


Number of 


Minutes Schools Percentage 
30-39 5 

40-44 148 32 
45-49 97 21 
50-54 33 7 
55-60 171 37 
Over 60 7 2 


that about one third of our schools use a 
forty minute period, about one fifth a forty- 


4 [bid., Tables 7 and 8, pp. 7-8. 


TABLE 


NuMBER OF CLASS PERIODS PER WEEK SCHEDULED FOR SCIENCI 


3 Periods 5 Periods 


Course Number % Number % 
General Science 3 1 330 79 
Biology l 0 265 69 
Chemistry 86 60 
Physics 19] 56 
Senior Science 28 72 
Gen. Agriculture 1 l 77 65 
Geography 7 4 169 89 
Physiology 5 4 105 90) 


five minute period, and over a third use a 
fifty-five or sixty minute period. 
Table VII 


periods per week scheduled by the report- 


shows the number of class 


ing schools for each science. Five class 
periods per week would indicate that no 
double periods are set aside for laboratory 
work. Seven periods indicate that there 
are two double periods used each week in 
the traditional laboratory pattern. This lat- 
ter pattern is more common in Physics and 
Chemistry than in the other sciences. In 
Chemistry 38 per cent of the classes used 
more than five periods a week; in Physics, 
40 per cent. Additional data showed that 
the overall estimate of time given to labora- 
tory work in 417 of the reporting schools 
was as follows: 

(1) About 2/5 of the schools average one pe 
riod out of five periods per week for laboratory 
work in science 

(2) About 1/4 of the schools average two pe 


courses 


riods out of six per week for laboratory work in 
science courses. 

(3) About 1/5 of the schools average two pe 
riods out of five per week for laboratory wo 
science courses. 

(4) About 1/13 of the schools average tour 


Vil 
 LASSES 


6 periods 7 periods Other 


Number % Number %&% Number 

12 3 54 13 17 j 

10 3 99 % 10 

5 3 47 33 5 3 

Ny ? 126 37 16 

] ) 8 () ? ~ 

6 5 ae 23 7 ) 
4 4 5 

l l 2 2 j 3 
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periods out of seven per week for lab« watory work 
in science courses. 

This means that most of our high school 
science students have but little opportunity 
to do or observe much laboratory work. 
Chemistry and Physics are the only courses 
giving much time to the double period labo- 
ratory. This may be due to the more lim- 
ited enrollment in these courses as com- 
pared to Biology and General Science. 

Eighty-two per cent of the schools re- 
ported that they used the demonstration 
method most generally in their science work. 
The remaining 18 per cent used individual 
laboratory work in their teaching. This 
further substantiates the view in the pre- 
ceding paragraph that but a limited number 
of students have an opportunity to actively 
participate in experimental work on any 
one day. Data obtained in the single case 
of chemistry showed that 56 per cent of the 
schools teaching it used individual labora- 
tory work. It is difficult for teachers to 
create and maintain interest in science un- 
der these conditions where students, es- 
pecially in the grades of junior high or the 
freshmen year in senior high are mere side- 
line spectators. 

Another phase of the study in lowa was 
focused on the science teachers themselves 
as to teaching combinations, teaching load 
in terms of number of classes and number 
of preparations per day. Table VIII shows 
that out of 1160 teachers reported only one 
fifth or 21 per cent teach science and no 
other subjects. Nationally, about 45 per 
cent of the science teachers teach science 
full time. lowa’s greater percentage of 
small schools as was noted in a previous 
paragraph undoubtedly is responsible for 
this. 


TABLE VIII 


Zz 


Fut ANp Part TIME ScIENCE TEACHERS 
Juntor AND SeENIoR HiGus (1160) 


Number % 


Teach science and no other 


subjects 239 >] 
Teach both science and other 
subjects 921 79 
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Table IX shows the number of subject 
matter fields taught by the 79 per cent who 


teach other subjects in addition to science, 


TABLE IX 
NUMBER OF SuBJECT MATTER FIELDS OTHER 
THAN SCIENCE TAUGHT BY JUNIOR AND 


Senror HicguH ScreENcE TEACHERS (986) 


Number % 


One field in addition to science 36 
Two fields in addition to science 39 
Three fields in addition to science ] 

Four fields in addition to science 


Nm © 


— +. GW 
SI 


nd 
fs 


\dding the 239 teachers teaching only 
science and the 362 who teach in but one 
field in addition to science, there are 601 
teachers out of the 1160 reporting, or 52 
per cent of the science teachers, teaching in 
not more than one field in addition to sci- 
ence. ‘This situation should not interfere 
too seriously with effective science teaching, 
but unfortunately this means that about 48 
per cent are teaching in at least three fields 
including science. These teachers’ main 
interest is probably not in science teaching 


but in other areas as shown in Table X. 


TABLE X 


TEACHING COMBINATIONS FOR TEACHERS OF SCI- 
ENCE WuHo TEACH OTHER SUBJECTS OR 
Have Oruer Duties (946) 


Combinations Number % 
Science and Mathematics 199 21 
Science and Social Studies 162 17 
Science and Administrative Duties 160 17 
Science and Home Economics 112 12 
Science and Physical Education 112 12 
Science and Industrial Arts 104 ll 
Science and Business Education 26 3 
Science and Music 20 2 
Science and Safety Education 13 1 
Science and Art 10 l 
Science and Reading 28 3 


The commonest teaching load in Iowa for 
science teachers is either four or five classes 
per day as shown in Table XI, but the num- 
ber of different class preparations necessary 
per day shows a greater variation. Fortu- 


nately, as shown in Table XII, only about 
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TABLE 


NuMBER OF CLASSES TAUGHT PER D 


Number of Classes 1 2 3 
Number of teachers 76 112 132 
Per cent of teachers 6 9 


TABLE 


NUMBER OF 


Number of Preparations l 2 3 
Number of teachers 194 299 237 
Per cent of teachers 16 25 20 


15 per cent of the teachers have more than 
four preparations per day. 

As to the question of extra help, includ- 
ing student help, in preparing laboratory 
work and demonstrations, 24 per cent of 
the 466 schools replying indicated that 
their science teachers did have regular ex- 
tra help, while the remaining 76 per cent 
of the schools answered that their teachers 
had none. Since laboratory and demon- 
stration teaching entail considerable extra 
work and time, the question of the science 
teacher helping with extra-curricular ac- 
tivities was surveyed. Four hundred 
twenty-six or 91 per cent of the answering 
schools replied that their science teachers 
were expected to help with these activities 
the same as other teachers. 

The preparation and experience of lowa’s 
science teachers is another point of interest. 
Table XIII shows that over one fifth of 


TABLE XIII 


CoLLeGe DeGreES HELD By SCIENCE TEACHERS 


(1194) 
Number % 
M.A. degree 267 22 
B.A. degree 789 66 
Less than a B.A. degree 138 12 


these teachers hold Master's degrees. Pos- 
sibly this high percentage is due to the ad- 
ministrators who teach some science. It is 
encouraging to note that only about one 
eighth have less than a Bachelor’s degree. 

As shown in Table XIV, less than half of 


CLASS PREPARATIONS NECESSARY 
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XI 


AY BY SCIENCE TEACHERS (1186) 


4 5 6 7 Ss 
382 363 81 17 23 
32 31 7 l 2 


XII 


Eacu Day sy Science TreAcuers (1193) 


4 5 6 7 8 
286 118 37 6 16 
24 10 3 ] ] 


TABLE XI\ 


ScIENCE TEACHERS WITH Mayors AND MINoRS 
IN ScIENCE (1190) 


Number % 


Major in Science 490 4] 
Minor in Science 538 45 
Less than a minor in Science 162 14 


the science teachers have majors in science 
but at least 86 per cent have either a major 
or minor in this field. 

The distribution of the majors in science 
by the area of specialization is shown in 


Table XV. Biology majors constitute about 


TABLE X\ 

Mayor Fietps or TEACHERS WITH A SCIENCE 
Mayor (549) 

Number % 


Biology 174 32 
General Science 121 22 
Chemistry 110 20 
Physics 105 19 
Others 39 7 


a third of the group, ‘with Physics, Chemis- 


try, and General Science about equally 
divided for the remainder. 

Sixty per cent of the full and part-time 
science teachers have had four or more years 
of science teaching experience as is shown 


in Table XVI. 


who have ten years experience is encourag- 


Further, the 30 per cent 


ing if experience leads to better teaching. 


The author has no figures to indicate 
whether the 11-16 per cent turn-over in the 
past three years is typical of the longer term 


situation in Iowa. 
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TABLE XVI 


YEARS OF SCIENCE TEACHING ExPERIENCE For FuLL AND PArtT TIME SCIENCE TEACHERS (1179) 


1 2 
Experience Year Years 
Number of teachers 185 157 
Per cent of teachers 16 


A survey of the data on facilities pro- 
vided by the schools for teaching science is 


shown in Tables XVII and XVIII. 


TABLE XVII 


FACILITIES PROVIDED IN SCHOOL FOR SCIENCE 
INSTRUCTION (480) 


Facility Number of Schools % 
Running water 419 87 
Sinks 402 84 
Gas 309 64 
Work benches 262 55 
Tables 367 76 
Storage space 378 79 
TABLE 


3 45 6-9 10 
Years Years Years Years or More 

130 165 183 359 

11 14 16 30 


The important thing to notice here is the 
fact that about 13-25 per cent of our present 
day schools lack water, sinks, and tables 
in the rooms in which science is to be taught, 
This doesn’t make teaching impossible but 
it certainly limits the activities that can be 
carried on and practically precludes indi- 
vidual laboratory work. 

Table XIX shows the periodicals related 
to science that are most commonly pro- 
vided by the schools. It is unfortunate that 
no good science magazine suitable for high- 


school age students has been successful in 


XVIII 


ScHoots HAVING A SEPARATE AND SPECIALLY EgurIprpep Room FoR A PARTICULAR SCIENCE (480) 


Number of 


Number of 


Per Cent 
of Schools 
Offering Course 


Per Cent 
of Scho Is 
Responding That 


Schools Schools Having That Have That Have 

Science Offering Special Room Special Room Special Room 
Biology 374 + 41 32 
Chemistry 139 103 74 21 
Gen. Agri. 114 45 39 9 
Gen. Science 398 ) 44 37 
Physics 331 75 53 36 
Physiology 109 6 5 | 
Senior Science 32 12 32 3 


TABLE XIX 


PERIODICALS FOR SCIENCE STUDENTS PROVIDED 
BY THE SCHOOLS (453) 


Number of 


Schools Providing % 
Popular Science 357 79 
Popular Mechanics 347 77 
Nature Magazine 259 57 
Science Digest 223 50 
Today’s Health 217 48 
Science News Letter 116 26 
Scientific American 54 12 
Popular Photography 47 10 
Chemistry 14 3 
School Science and Math. 10 2 
Journal of Chemical Education r 4 0 
Others 21 5 


its publication. From the standpoint of 
both the teachers and the students there is 
a distinct need for this kind of supplemental 
help in classes. 

The last table, Table XX, summarizes 


TABLE XX 
PERCENTAGE OF TOTAL ENROLLMENT IN LAST 
Four YEARS OF PuBLIc HiGH ScHOOLS IN 
THE U. S. ENROLLED SCIENCE Courses 
IN 1949 anp COMPARABLE PER CENT 
IN IowA IN 1949 


InU.S In lowa 
General Science 20.8 24.6 
Biology 18.4 18.8 
Physiology 1.0 12 
Chemistry 7.6 3.6 
Physics 5.4 8.4 
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the national student enrollments ° in science 
classes and compares them to Iowa’s enroll- 
ment ® in the same classes. 

Iowa compares favorably with the nation 
in all cases except chemistry. A discussion 
of that point will be presented at another 
time. However, the sums of the percentages 
of the enrollments in chemistry and physics 

5 Federal Security Agency, Biennial Survey of 
Education in the United States 1948-50; Chap. 5, 
Offerings and Enrollments in High School Sub- 
jects, p. 107. 

6 [bid., p. 102. 
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in Iowa and in the nation are nearly equal. 

The author hopes to repeat this type of 
survey at five year intervals in order to ob- 
serve the trends and changes in the state. 


ACKNOWLEDGMENT 


The author wishes to thank Dr. H. M. 
Silvey, Assistant Director, Bureau of Re- 
search, lowa State Teachers College, for 
his assistance in the planning, administra- 
tabulation of the from 


tion, and survey 


which this data was taken. 


SNROLLMENTS IN 


TENNESSEE HIGH SCHOOLS, 1954-55 * 


Witt S. DeELoacH 


Catawba College, Salisbury, North Carolina 


HE quality and quantity of the offerings 
Tin science and mathematics in our high 
schools have a very direct bearing on our 
supply of scientists and engineers for in- 
dustrial progress, teaching, national de- 
fense, and fundamental research. In most 
cases, persons who make a career of sci- 
entific work discovered their interest before 
college, with the high school science class- 
room and laboratory probably being the 
most important places for the awakening of 
that interest. This paper is concerned with 
one aspect of this problem, and gives in- 
formation regarding the enrollments in 
chemistry and physics in the high schools 
of Tennessee for one school year. 

The following data were obtained from 
the records for the school year 1954-55 on 
file in the Tennessee State Department of 
Education:' (1) school enrollment in 
grades 9-12, (2) enrollment in grades 11 
12, (3) enrollment in each section of chem- 
istry, and, (4) enrollment in each section 
of physics. A few schools could not be in- 


* Presented before the Southeastern Regional 
Meeting of the American Chemical Society, Co- 
lumbia, S. C., November 5, 1955. 

1 The author wishes to thank Mr. R. 
Director, Instructional Administration, 


ment of Education, State of Tenneessee, for per- 


R. Vance, 
Depart- 


mission to use these records 


cluded because all of this information was 
not available, but complete data were ob 
tained for 434 schools, which is over 90 per 
cent of the standard senior high schools in 
the state. 

The total enrollment, grades 9-12, for the 
434 schools was 136,444, and the total en- 
rollment for grades 11-12 was 57,551. The 
total 10,724, 


which is 7.86 per cent of the grades 9-12 


chemistry enrollment was 


enrollment, and is 18.63 per cent of the 


grades 11-12 enrollment. The total physics 
enrollment was 3,593, which is 2.63 per cent 
of the grades 9-12 enrollment, and 6.24 per 
cent of the grades 11-12. High schools 
generally teach chemistry and physics in 
the 11th and 12th grades. In some schools 
the two subjects are taught in alternate 
years, which means that some chemistry 
and some physics classes are composed of 
mixtures of 11th and 12th grade students, 
and it isn’t possible to consider the 11th 
“the chemistry 


grade, for example, as 


vear.”” Also, because of this alternating of 


the two courses, the number of students 


who, in their high school careers, take chem 


istry and physics will be somewhat greatet 


than the numbers indicated by the data 
for any one year. 
Two hundred and eighty-one schools 
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(64.7% ) taught chemistry and had a total 
of 454 class sections. The classes varied in 
size from 3 students to 47, with a mean of 
23.6 and a median of 24. The school 
chemistry enrollment ranged from 3 to 320, 
the mean was 38.2 and the median was 27. 
Eight schools had fewer than 10 chemistry 
students, and 14 had more than 100. 

One hundred and forty schools (32.3% ) 
taught physics in a total of 169 class sec- 
tions. The class size varied from 4 to 39, 
with a mean of 21.3 and a median of 21. The 
school physics enrollment ranged from 4 to 
154. The mean was 25.7 and the median 
was 21.5. Five schools had fewer than 10 
physics students, and 1 had more than 100. 

Table I gives information regarding the 
number of sections of each subject in the 
schools. 
schools 


One hundred and_ eighteen 


(27.2%) taught neither chemistry nor 
physics, and 105 (24.2%) taught both. 

In the schools that taught chemistry, the 
enrollment in grades 9-12 was 112,468, and 
the enrollment in grades 11-12 was 48,027. 
Since there were 10,724 students taking 
chemistry, 9.54 per cent of the students in 
grades 9-12 and 22.33 per cent in grades 
11-12 were taking the subject in the schools 
where it was available. 

In the schools that taught physics, the en- 
rollment in grades 9-12 was 78,293 and in 
grades 11-12 was 34,364. There were 3,593 


physics students, so 4.59 per cent of those in 


SCIENCE EDUCATION 





TABLE | 
SECTIONS OF CHEMISTRY AND Puysics 


No. of Schools Having 


No. of Sections of: 
Sections Chemistry Physics 

0 153 294 

1 184 118 

2 58 17 

3 20 4 

7 11 0 

5 3 | 

6 3 0 

7 l 0) 

8 0 0) 

Y 0 0 
10 1 () 
Totals 434 434 


grades 9-12 and 10.46 per cent of those in 
grades 11-12 were taking the subject. 

In the schools that taught neither chemis- 
try nor physics, the grades 11—12 enrollment 
was 5,684, which is 9.9 per cent of the total 
grades 11-12 enrollment. So, in 1954-55, 
nearly one-tenth of the 11th and 12th grade 
students attended high schools where 
neither chemistry nor physics was taught. 
It is possible that some of these schools 
teach one of the subjects, or both, in alter- 
nate years. 

Table Il shows the relationship between 
enrollment in grades 11—12 and the teaching 
of chemistry and physics. In the smallest 
schools—those with 50 or fewer students 
in grades 11—12—about two-thirds taught 
neither course, while almost all of the 
schools with more than 125 students in 


TABLE II 


ScHOOLS OFFERING CHEMISTRY AND Puysics 


Enrollment 


Number of Schools Teaching : 


Grades 11-12 Chemistry Only Physics Only 30th Neither Totals 
1- 25 5 0 0 14 19 
26— 50 30 2 4 66 98 
51- 75 35 8 1 25 69 
76-100 33 6 4 5 48 
101-125 31 6 5 5 47 
126-150 15 7 g 0 31 
151-175 7 3 10 0 20 
176-200 9 2 10 3 24 
201-225 4 ] 8 0 13 
226-250 2 0 9 0 11 
251-275 2 0 6 0 8 
276-300 2 0 7 0 9 
301-325 l 0 6 0 7 
Over 325 0 ft) 30 0 30 
Totals 176 35 105 118 434 
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grades 11-12 taught one subject or both. 
Most of the schools with more than 200 stu- 
dents in grades 11-12 taught both subjects. 

In order to get some information about 
the situation in rural and urban areas, a 
comparison was made between the two most 
populous counties, with a combined popu- 
lation of over 800,000, on one hand, and six- 
teen of the least populous counties, none 
of which had more than 10,000 population, 
on the other. 

The sample included 48 schools in the two 
urban counties, with a total grades 9-12 en- 
rollment of 27,413, a grade 11-12 enroll- 
ment of 12,441, 2,260 chemistry students, 
and 980 in physics. The chemistry enroll- 
ment constituted 8.24 per cent of the grades 
9-12 enrollment, and 18.17 per cent of the 
grades 11-12. The physics enrollment made 
up 3.57 per cent of the grades 9-12 enroll- 
ment, and 7.88 per cent of the grades 11-12. 
Thirty-eight of the schools taught chemis- 
try, 29 taught physics, 25 taught both sub- 
jects, and 6 schools taught neither. 

There were 23 schools in the 16 rural 
counties, with a total grade 9-12 enrollment 
of 5,073, a grade 11-12 enrollment of 1,871, 
241 chemistry students, and 53 in physics. 
The chemistry enrollment was 4.75 per cent 
of the grade 9-12 enrollment, and 12.88 per 
cent of the grade 11-12. The physics en- 
rollment was 1.04 per cent of the grade 
9-12, and 2.83 per cent of the grade 11-12. 
Ten of the schools taught chemistry, 2 
taught physics, none taught both, and 11 
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taught neither. It should be pointed out, 
however, that these figures are for 1954 
55 only, and some of the schools might teach 
one or both subjects in other years. 

Since many of the schools in the urban 
counties were large and all in the rural 
counties were small, a comparison was made 
between the 21 smallest schools in the 
urban counties and the 23 rural counties 


schools. Table III gives this comparison. 


TABLE II] 


CHEMISTRY AND PHYSICS IN URBAN AND 
RuRAL SCHOOLS 


Urban Rural 
Counties Counties 
No. of schools 21 23 
Enrollment range 40-421 45-424 
Grades 9-12 4,674 5,073 
Grades 11-12 1,975 1,871 
Chemistry : 
Per cent grades 9-12 § .22¢ 4.75% 
Per cent grades 11-12 12.35% 12.88% 
Physics: 
Enrollment 122 53 
Per cent grades 9-12 2.61% 1.04% 
Grades 11-12 6.18% 2.83% 


These figures indicate that there is not 
a great difference with regard to chemistry, 
but that the urban counties schools are defi 
nitely ahead in physics. However, figures 
for two successive years might bring out 
differences that do not show in those fot 
one year. Twelve of the urban counties 
schools taught chemistry, 6 taught physics, 
3 taught both, and 5 schools taught neither 

Table IV summarizes much of the infor 


mation that has been presented 


TABLE I\ 


SUMMARY 


All Schools Teach- 
Schools ing Chem. 

No. of schools 434 281 
Grades 9-12 136,444 122,468 
Grades 11-12 57,551 48,027 
Chemistry : 

Enrollment 10,724 10,724 

Per cent gr. 9-12 7.86% 9.54% 

Per cent gr. 11-12 18.63% 22 .33% 
Physics : 

Enrollment ae! een 

Per cent gr. 9-12 2 ee 


Per cent gr. 11-12 6.24% 


Urban 
Schools Counties 
Teaching Urban Rural Small 
Phys. Counties Counties Schools 
140 48 23 21 
78,293 27,413 5,073 4,674 
34,364 12,441 1,871 1,975 
ine 2,260 241 244 
eee 8.24% 4.75% 5.22% 
18.17% 12.88% 12.35% 
3,593 980 53 122 
4.59% 3.57% 1.04% 2.61% 
10.46% 7.88% 2.83% 6.18% 








TURNOVER OF HIGH SCHOOL CHEMISTRY TEACHERS, 
ALABAMA, 1942-1953 * 


Witt S. DeLoacu 
Catawba College, Salisbury, North Carolina 


AND 


WILLA BoysworTH 


Huntingdon College, Montgomery, Alabama 


HIs report gives the results of a study 
5 the turnover of chemistry teachers in 
a group of Alabama high schools for the 
12 year period 1942-1953, and is the fifth 
of a series dealing with Alabama high school 
chemistry teachers. Previously reported 
studies were concerned with subjects 
taught,’ extent of,? and time and place of * 
undergraduate training, and master’s de- 
gree programs.* 

In this study an effort was made to in- 
clude all Alabama high schools that were 
members of the Southern Association of 
Colleges and Secondary Schools and that 
had classes in chemistry each of the 12 


years. Data were obtained mostly from 


reports in the State Department of Educa- 


tion.” In some cases individual high schools 


were written to in order to fill in missing 
information or to clear up uncertainties. In 


all, data were collected for 52 high schools 


* Presented at the 126th Meeting of the Ameri- 
can Chemical Society, New York, New York, 
September 15, 1954. 

1 DeLoach, Will S., and Hall, Auborn Russ. 
“Subjects Taught by High School Chemistry 
Teachers, Alabama, 1948-1949,” Science Educa- 
tion, 35 :259-61, 1951. 

2 DeLoach, Will S., and Hall, Auborn Russ. 
“The Undergraduate Preparation of High School 
Chemistry Teachers, Alabama, 1948-1949,” Sci- 
ence Education, 36:27-8, 1952. 

3. DeLoach, Will S., and Hall, Auborn Russ. 
“Time and Place of Undergraduate Training of a 
Group of High School Chemistry Teachers,” 
Science Education, 36:90, 1952. 

*DeLoach, Will S. “The Master’s Degree 
Programs of a Group of High School Chemistry 
Teachers,” Journal of Educational Research, 46: 
71-73, 1952. 

> The authors wish to thank Mr. Geddes Self 
and Dr. J. C. Blair of the Alabama State De- 


partment of Education for permission to use these 
records. 
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that had chemistry classes each of the 12 
years. 


Table I shows the uninterrupted tenure 
TABLE | 
ContTINvouS TENURE 


No. of Years No. of Teachers 


1 117 
2 38 
3 22 
4 11 
5 10 
6 12 
7 6 
8 iN 
9 0 
10 4 
11 2 
12 10 


—that is, the number of consecutive years 
of teaching chemistry in the same school 
by each teacher. Since some teachers 


taught chemistry without 


leaving the school, the number of shorter 


intermittently 


tenures indicates a somewhat greater turn- 
over than actually obtained. The occa- 
sional extra chemistry teacher in some 
schools also increases the number of 
shorter tenures. Ten of the teachers taught 
chemistry for all 12 years in the same 
school. 

Table II shows the total tenure—the num- 
ber of years of teaching chemistry in the 
same school, regardless of whether consecu- 
tive or not. Since each teacher appears 
only once in this table, the total—218—is 
the total number of persons teaching chem- 
istry in the 52 schools during the 12 years. 
One hundred teachers—nearly half the to- 
tal—taught only 1 year during the period, 


but of course some of these were probably 
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TABLE I] 
Tora, TENURE 
No. of Years No. of Teachers 
1 100 
2 33 
3 15 
4 14 
5 9 
6 ll 
7 9 
8 10 
9 | 
10 me] 
1] 3 
12 10 


ending longer tenures and some othere were 
just beginning. Sixteen had taught chem- 
istry 10 or more years. 

In 47 of the schools chemistry was taught 
by one person, not counting an occasoinal 
Table 


extra teacher. [11 shows the number 


TABLE III 


TEACHERS IN ONE-CHEMISTRY 


TEACHER SCHOOLS 


NUMBER OF 


No. of Teachers No. of Scho Is 


1 7 
2 8 
3 6 
4 10 
5 6 
6 + 
/ » 
8 l 


of different teachers these one-chemistry- 
teacher schools had during the 12 year pe- 
riod. Seven of the schools had only one 
chemistry teacher, and one had 8 different 
teachers. 
Forty of these one-chemistry-teacher 
schools had some turnover during the 12 
years. Table IV shows how the turnover 
during the first 6.years—1942-1947—com- 
pares with that during the second 6 years 
-1948-1953. 


was more turnover during the first 6 years, 


As might be expected, there 


which included part of the war years and 


the immediate postwar years. During the 
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TABLE IV 
NUMBER OF TEACHERS IN ONE-CHEMISTRY 
TEACHER ScHoots THAT HAp TURNOVER 
No of Schools 


No. of Teachers Ist 6 Years 2nd 6 Years 


] 8 14 
2 ll 10 
3 8 9 
4 9 5 
5 2 2 
6 , 0 


first 6 years, 8 schools had only 1 teacher 


and 2 schools had 6 teachers, while during 


the second 6 years’, 14 schools had only 1 
teacher and none had 6. The total numbe: 
of teachers during the first 6 years was 112, 


during the second 6 it was 91 


Table V shows, for the 1953-1954 teacl 
TABLE \ 
YEARS OF CONTINUOUS TENURE PRESED if 
FOR THE 1953-1954 TEACHERS 
No. of Years of 
Continuous Tenure No. of Teachers 
] 20 
> 
FA f 
3 
4 ] 
5 
6 4 
7 3 
Ss 
9 ( 
10 2 
11 l 
12 10 
Total 61 
ers, the number of continuous years of 


teaching chemistry in their jobs 


Of the total of 61 teachers, 


present 
20 were in their 
first year and 10 had taught all 12 years in 
their present positions. Slightly over half 
of the 1953-1954 teachers had taught chem 
istry 5 consecutive years, or longer, in thei 
present positions. Here, too, the turnover 
is actually smaller than these figures indi 
cate, for the reasons mentioned in connec 


tion with Table I. 



























SCIENCE AND MATHEMATICS COURSES OFFERED IN 
CERTAIN HIGH SCHOOLS OF LOUISIANA 


RocGers E, 


RANDALL 


Southern University, Baton Rouge, Louisiana 


PROBLEM 


HIS investigation deals with science and 
aan courses offered in mem- 
ber high schools of the Louisiana Inter- 
scholastic Athletic Literary \ssociation for 
the school year of 1955~56. Its purposes 
were: (1) to ascertain the number and per- 
cent of high schools offering needed and 
desirable courses in science and mathe- 
matics; and (2) to make use of the data 
as a means of helping science personnel 
and administrators in the high schools to 
improve their science and mathematics cur- 
riculum. This investigation makes no at- 
tempt to depict the quality of the teaching 
of science and mathematics courses pres- 


ently offered. 


SCIENCE AND MATHEMATICS COURSE OFFER- 
INGS IN HIGH SCHOOLS OF LOUISIANA 


The following table shows the courses 
offered in 180 participating schools and the 
percent of schools participating in this in- 


vestigation : 


HIGH SCHOOL SCIENCE AND MATHEMATICS 
COURSES OFFERED 


Number of Per Cent of 


High High 

Subjects Schools Schools 

1. Algebra | 80 44.44 
2. Algebra II 62 34.44 
3. General Mathematics I 54 30.00 
4. General Mathematics I] 48 26 .67 
5. Plane Geometry 103 LY BR 
6. Biology 121 67.22 
7. Chemistry 112 62.22 
8. General Science 108 60.00 
9. Physics 7 3.89 


GRADE LEVEL OF SCIENCE COURSES TAUGHT 


Algebra I is a mathematics course which 
includes subject matter content from posi- 
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tive and negative numbers to linear equa- 
tions. This course is taught at the nintl 
grade level in some schools and at the tenth 
grade level in other schools participating in 
this investigation. 

Algebra II includes subject matter con- 
tent from linear equations to quadratic 
equations. This course is taught at the 
twelfth grade level in schools offering such 
a course. 

General Mathematics I course includes 
subject matter content of addition, sub- 
traction; division, and multiplication of 
whole numbers, fractions, and decimal 
equations, factoring and simple word prob- 
lems. This course is taught at the ninth 
and tenth grade levels in schools offering 
this course. 

General Mathematics II course includes 
the same subject matter content as General 
Mathematics I with little more complexity 
and concepts from plane geometry. This 
course is taught at the twelfth grade level. 

Geometry is taught at the ninth and 
tenth grade levels, and biology is taught at 
the tenth grade level. 

Chemistry is taught at the eleventh and 
twelfth grade levels, whereas physics is 
taught at the twelfth grade level. 


RESULT AND CONCLUSION 


From the data in the table shown above 
physics courses are being offered in a very 
few schools, and biology, chemistry, gen- 
eral science, and plane geometry seem to 
Mathe- 


matics course offerings are low, also. 


dominate the science curriculum. 


The results of this investigation show that 
there is no uniformity of course offerings in 
science and mathematics by schools par- 
ticipating in the Louisiana Interscholastic 
Athletic and Literary Association. 
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RECOM MENDATIONS 


In light of the results and conclusions of 
this investigation, it seems justifiable to 
recommend : 

1. That basic science and mathematics 
course offerings be taught in all high schools 
of Louisiana. 

2. That teachers of science and mathe- 
matics, and administrators responsible for 


the high school science curriculum in the 
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State of Louisiana work out some desirable 
means of providing a sound education in 
science and mathematics, which in turn will 
be of general value to all of its students. 
Since there is a limited number of well- 
trained teachers in science and mathematics, 
and since there is a limited number of 
courses being offered in these areas, this 
investigation indicates that a program 
should be instituted which will be of prac 


tical and general value to all students 


TRENDS IN SCIENCE AND MATHEMATICS CREDITS AT 
SOUTH DAKOTA STATE COLLEGE 


CLINTON 


WISEMAN 


South Dakota State College, Brookings, South Dakota 


His is a descriptive report of changes in 
eae and mathematics entrance cred- 
its at South Dakota State College covering 
four decade periods 1922-23, 1932-33, 
1942-43, 1952-53. Emphasis here is placed 
on the data for 1952-53 and particularly to 
note trends in science and mathematics as 
entrance credit. Checks were also made of 
men bringing in agriculture and shop and 
women bringing in homemaking entrance 
credits. The data were taken from high- 
school transcripts of students from South 
Dakota High Schools. 

An earlier report was made in Science 
Education." 


SCIENCE CREDITS 
In 1952-53 for the first time in four 
decade periods, general science as an en- 
trance-credit subject showed a small decline 
from 86.2 per cent of the students in 1942 
43 to 81.5 per cent of the students in 1952 
53 and for the first time in the periods con- 
sidered, student percentages with general 
science were below student percentages with 
biology. The most plausible explanation 
for this is that in several schools formal 
1Clinton R. Wiseman. “High School Science 
and Mathematics as Entrance Credits at South 
Dakota State College,” Science Education, 30: 
279-282 (December, 1946). 


instruction in general science is now being 
given in junior high school and upper 
grades. Now in many schools, the first re 
quired science in high school is biology in 
the tenth grade. Note, then, that general 
science is declining a little in high school 
but is probably given in upper grades whose 
credits are not reported for college entrance 

In 1952-53, forty-eight per cent of these 
students offered chemistry credit and 35.0 
per cent offered physics credit. Physics has 
shown a steady and rather steep decline 
during the four decade periods. Special 
sciences as botany, zoology, and physiog 
raphy were practically out of the picture 
ten years ago and no increase is evident 
now. However, a new course variously 
labeled as advanced science or advanced 
physical science, a sort of fusion of physics 
and chemistry for a year course, is coming 
into the picture. Meteorology and _air- 
flight instruction brought into the high 
school during World War II have prac- 
tically dropped out now. Another interest- 
ing development at South Dakota State be- 
tween 1942-43 and 1952-53 is that of 
increased mean units of science offered by 
college-entrance students. The latter period 
shows a mean of 2.54 units of science per 
student, fully one-third unit more than a 


decade before. This applies to both men 


















































and women students and also applies to 
students from small, medium-sized, and 
larger high schools. The men continue to 
present from 3 tenths to 4 tenths of a unit 
of science more than the women. Sixty 
per cent of the men brought in three or 
more units of science as entrance credit and 
practically 25 per cent brought in four or 
more units. 

Science still makes an excellent showing 
in that nearly all of the college-entrance 


science was in full-unit credit. 


AGRICULTURE, SHOP, AND HOMEMAKING AS 


RELATED SCIENCES 


High-school agriculture and shop work 
by men and homemaking by women might 
well be regarded as related science. Our 
chief concern here was to note the extent 
to which these were used as entrance credit, 
to note any trends in amounts and particu- 
larly to note if there was an inclination for 
either men or women to substitute these 
for the regular science courses. 

In 1952-53 about 25 per cent of the men 
presented some agriculture credit while 50 
per cent of the men presented some shop 
and drawing credit. Approximately 50 per 
cent of the women presented some home- 
making credit. In the case of the men it 
was not apparent that there was any tend- 
ency of these students to substitute agri- 
culture and shop credits for science proper 
credit. Students who had agriculture or 
shop credit had practically the same 
amounts of science credit as students with 
no agriculture or shop credit. 

The picture for the women, however, 
was somewhat different. It has been noted 
above that, on the whole, the men presented 
more science than the women did. Also it 
is apparent that the women had to some 
extent in high school substituted home- 
making for science credits. The women 
with no homemaking credits for entrance 
offered practically one-half unit more of 
science than did the women with home- 


making entrance credit. 
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MATHEMATICS CREDITS 





This study also considered mathematics 


as a high-school entrance credit. The | 


1952-53 data as compared to the 1942-43 
data and earlier, support these statements. 


Algebra has held up remarkably well 


| 
Over the four decade periods more than 95 
per cent of these students show algebra 
credit on their high-school transcripts. 
General mathematics has never shown any- 
where near the popularity as a high-school 
subject as has general science. The earlier | 
decade periods showed no general mathe- 
matics at all and for the latest decade period 
only slightly more than 2 per cent of the 
students show general mathematics credit 
in high school. It is quite likely that many 


who did take general mathematics in high 


school did not enter college, Geometry } 


which suffered some decline before the 
forties has held up quite well in the last 
two decade periods: 73.0 per cent and 74.0 
per cent respectively. Algebra and geome- 
try are practically always full-unit credits. 

The advancéd mathematics courses in 
high school include these courses in high 
school: advanced algebra, solid geometry, 
trigonometry, and advanced mathematics. 
These are predominantly half-unit credits 
although more and more advanced algebra | 
is coming through as a full-unit subject. 
In the last two decade periods practically 
25 per cent of these students present ad- 
vanced algebra and this subject exceeds the 
total of the other three. Our data show 
solid geometry on the decline as to popular- 
ity over the last four decade periods: 7.5 | 
per cent presenting it in 1952-53. For the 
same periods trigonometry is on the rise, 
although a fairly small number take it. A 
course labeled advanced mathematics is on 
the horizon in 1952-53. 

As noted for science, mathematics, in 
terms of mean units offered, shows a nice 
rise in 1952-53 over 1942-43 but still some- 


what below the means for 1922-23 and 
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1932-33 when State Departments, colleges, 
and high schools had somewhat stiffer 
mathematics requirements than now. 

For the 1952-53 period both men and 
women show increased amounts of mathe- 
matics credit. This is also the case for 
small, medium-sized, and larger high 
schools, as compared to ten years before. 

The men, throughout the four decade 
periods, have presented quite a little more 
high-school mathematics taken than have 


the women. Surprisingly, students from 
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the small high schools presented practically 
the same amounts of mathematics credit 
taken as students from larger high schools. 
There can be little doubt but that the mathe- 
matics offerings in larger high schools were 
greater than was offered in smaller high 
schools and these mathematics electives had 
to compete with electives in other subject 
areas. It is quite likely that students who 
did not go to college took somewhat less 
mathematics in high school than did those 


who were college destined. 


A TOPICAL ANALYSIS OF HIGH SCHOOL BIOLOGY 
TEXTBOOKS 


Sam S. BLanc 


Gove Junior High School, Fourteenth Avenue and Colorado Blvd., Denver, Colorado 


1. Problem 

N order to determine the topics and areas 
Nt receiving major emphasis by authors and 
publishers of biology textbooks for the high 
school level, a survey was made of ten cur- 
rent textbooks in the field. 
selected at random from a number of bi- 
ology textbooks available in the professional 
libraries of the Denver Public Schools and 
the University of Denver. The only cri- 
terion for selection was the copyright date. 
An effort was made to obtain texts which 


These were 


were revised as recently as possible. These 
dates of revision ranged from 1951 to 1946. 
Texts organized on a natural or systematic 
basis and on a life function or integrated 
basis were included in this study. 


Il. Procedure 

Each textbook was analyzed, page by 
page, to determine the topics included by 
the authors. The topics found in each book 
were carefully studied to discover the fre- 
quency with which they occurred in the 
various books. Those which were common 
to a number of texts were combined, and 
reworded in some cases, and were grouped 
under appropriate areas of biology. The 
emphasis given each topic, in the opinion 
of the investigator, was then indicated as 
follows : 





3 topic covered in great detail 
2—topic covered adequately 
1—topic covered briefly 

It should be 


general analysis was made of each text- 


emphasized that only a 
book. No attempt was made to analyze the 
effectiveness of the presentation, the accu- 
racy of the material, or the other factors 
used in judging a textbook. It was not the 
purpose of this study to compare one text- 
But for the fact that 
these ten books happened to be available 


book with another. 


readily, others might well have been used. 
It was felt that such a random sampling of 
current textbooks would give a general 


answer to the problem in mind. 


I] 4 Findings 


The results of this analysis are shown in 
Table I. 


texts are grouped under general areas of 


The topics appearing in several 


biology. The relative emphasis devoted to 
each topic in each book is indicated. In 
some cases, a topic did not seem to be in- 
cluded, hence a blank space is given. As 
a further means of generalizing the agree- 
ment and emphasis on topics among the 
various authors and publishers, an average 
of the ten ratings is given in the last column 
of the table. 
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GENERAL EMPHASIS ON Topics INCLUDED IN TEN BioLocy TExTBOOKS 


Topics 


Introduction 


Meaning and de- 
velopment of 
Biology 


Scientific Attitudes 


and Methods 
Objectives of 
Biology 

Life processes 
and functions 


Microscope and Cells 


Development of 
microscope 


Structure of cells 
Activities of cells 
Tissues, organs 


and systems 


Relationship of Organis 


Physical factors of 
environment 
Biological factors 
of environment 
Protective adapta- 
tions of animals 


Balance in nature 


cation 


System of classifi- 


cation 


Bionomial nomen- 


clature 


Classification of 


plants 


Classification of 


invertebrates 


Classification of 


vertebrates 


Flowerless Plants 
Structure and 


adaptations of 
Algae 


Structure and 


adaptations of 
Fungi 


Structure and 


adaptations of 
Bacteria 


Structure and 


adaptation of 
Mosses 


Structure and 


adaptations of 
Ferns 


iss) 


ms 


w 


Classification of Organisms 
Basis of classifi- 


os) 








Textbooks 
II Ill IV Vv VI VII V 
3 3 3 3 3 
3 3 3 
2 3 1 
2 2 3 3 2 
1 1 2 1 
2 3 3 1 3 1 
1 3 3 1 3 
1 3 2 1 
3 3 3 3 3 2 
2 3 3 3 3 
3 2 3 2 3 1 
1 3 3 2 3 1 
3 3 3 3 
3 3 3 1 3 
3 3 3 1 3 1 
1 1 3 1 3 
1 1 3 3 3 3 
1 3 3 1 
1 2 2 | 3 2 
2 1 1 1 3 3 
2 1 1 2 3 3 
2 1 l 3 ? 


TI 


te 


is) 


to 


iS) 
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IX 


NR 


NR 


nN 
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ww 
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Index 
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0 





Topics 


Flowering Plants 
Structure and func- 
tion of roots 
Structure and func- 
tion of stems 
Structure and func- 
tion of leaves 
Structure and func- 
tion of flowers 
Structure and func- 
tion of fruits 
Structure and func- 
tion of seeds 
Economic impor- 
tance of plants 
Tropisms of plants 


Invertebrate Animals 
Structure and 
adaptations of 
Protozoa 
Structure and 
adaptations of 
Porifera 
Structure and 
adaptations of 
Colenterates 
Structure and 
adaptations of 
Flatworms 
Structure and 
adaptations of 
Roundworms 
Structure and 
adaptations of 
Echinoderms 
Structure and 
adaptations of 
Annelids 
Structure and 
adaptations of 
Mollusks 
Structure and 
adaptations of 
Arthropc rds 
Detailed study 
of crayfish 
Insects 
Detailed study of 
grasshopper 
Orders and ex- 
amples of Insects 
Economic impor- 
tance of Insects 
Control of Insects 


Vertebrate Animals 
Structure of Fish 
Adaptations of 

Fish 
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TABLE I (Continued) 





Textbooks 


I II III IV V VI 
1 ) 1 5 5 4 
2 3 3 1 3 3 
3 3 3 2 3 3 
2 2 3 2 2 3 

l 2 l 1 3 
2 1 1 1 2 3 
1 1 1 3 3 
1 3 3 1 2 3 
3 2 1 3 3 
2 1 2 2 
3 l 2 3 2 
2 2 1 2 
2 2 1 2 
3 l 2 2 
1 2 2 1 2 2 
3 2 2 2 
2 ] Z 3 3 
2 1 1 2 
3 1 2 1 1 3 
1 1 1 5 ) 
3 3 3 1 3 3 
2 1 1 1 3 
2 1 2 1 2 3 
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Topics 


Economic impor- 
tance of Fish 

Structure of 
Amphibia 

Adaptations of 
Amphibia 


Economic impor- 


tance of Amphibia 


Structure of 
Reptiles 

Adaptations of 
Reptiles 


Economic impor- 


tance of Reptiles 


Structure of 
Birds 
Adaptations 
of Birds 
Field study 
of Birds 
Economic impor- 
tance of Birds 
Structure of 
Mammals 
Adaptations of 
Mammals 
Economic im- 
portance of 
Mammals 


Human Body 


Skeleton and 
muscles 
Foods and 
nutrition 
Process of 
digestion 
Respiration and 
oxidation 
Blood and its 
functions 
Heart and 
circulation 
Ductless glands 


Wastes and 


excretion 
Nerves and body 
control 
Sense organs and 
sensation 
Effects of alco- 
hol and drugs 


‘ontrol of Disease 


Causative agents 
of disease 

Body defenses 
against disease 
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V VI 
1 3 
1 3 
2 3 
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1 2 
3 
1 
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1 1 
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TABLE I (Continued) 





- Textbooks 
a - — sa SEO en ee eure — —— . Aver. 
: Topics I II Ill IV V VI VI. VII IX X Index 
0 Vaccines and 
| serums 2 3 1 1 2 3 1 1 2 1 LF 
4 Immunization 
) and tests 3 2 1 1 2 3 I 1 2 2 1.8 
8 Chemotherapy 
and antibiotics 1 2 3 3 3 1 2 2 1 1.8 
5 Sanitation and 
; health 3 2 3 3 3 1 1 1 2 1.9 
9 Hygiene and 
health 3 1 3 3 3 1 2 3 1.9 
3 } Organic and func- 
tional diseases 2 3 2 3 3 1 3 2 1.9 
5 Conservation 
Soil and water 3 3 3 3 3 3 2 1 3 3 Sas 
6 Forests 3 3 3 3 3 3 3 2 3 3 2.9 
j Wildlife 3 3 3 3 3 3 3 1 ? 3 2.9 
Genetics and Eugenics 
- Mitosis and meio- 
‘ sis in cells 3 1 3 1 3 3 2 3 2 3 2.4 
; Process of 
: reproduction 3 3 3 3 3 1 1 3 3 2 
Principles of 
D heredity 3 3 3 3 3 3 ? 3 2 
; Improvement of 
, plants 3 2 3 3 1 3 1 1 
Improvement of 
animals 2 2 3 3 1 2 1 l Fi, 
, Inheritance in « 
man 3 3 3 3 3 3 2 2 ; 3 2.8 
Theories of Evolution 
Evidences of 
change 3 3 3 3 3 3 1 3 3 2.8 
) Darwin’s theory 
) of evolution 3 1 2 2 3 3 l 3 3 l 
Other theories 
of evolution 2 3 2 2 3 1 I biF 
IV. Conclusions The individual topics which ranked as 
Fr a Bi a ial , the ten highest in the emphasis given to 
rom the results of this brief investiga- 


; , them by the authors of the various text- 
tion, it would seem that the authors who ’ 


. 2 books were as follows: 
write the textbooks for the secondary 


J . Rank Topic 
schools of today, and, who thereby govern, 


‘ f l Structure and function of leaves 
to a large extent, what is being taught in 1 Foods and nutrition 
biology classes over the country, agree that Process of digestion 
the most important areas in the field of : neu phat gop 
. cca 5 Physical factors of the environment 
biology are as follows: 5 Inheritance in man 
5 Evidence of change in evolution 
1. Conservation of Natural Resources 5 Conservation of forests 
2. Study of the Human Body 9 Sense organs and sensation 
3. Study of Flowering Plants 9 Soil and water conservation 
4. Genetics and Eugenics 9 Conservation of wildlife 











THE MEANING OF TESTS OF SIGNIFICANCE 


PETER TrmotHy HouNTRAS 


School of Education, University of Michigan, Ann Arbor, Michigan 


BB to a proper interpretation of the 
numerous studies published yearly in 
professional journals is an understanding 
of certain fundamental statistical concepts 
which determine theemeaningfulness of the 
data reported. Since so much of the cur- 
rent research in the social sciences deals 
with differences that were obtained in com- 
paring experimental groups with control 
groups on given variables, the statistical 
significance of any differences obtained be- 
tween two or more groups or populations is 
of paramount importance. This paper pre- 
sents a simplified explanation of tests of 
significance including formulae and under- 
lying assumptions. 

The chi-square, the Fisher-t, and the 
analysis of variance comprise three com- 
monly used statistical techniques to deter- 
mine whether selected samples or popula- 
tions differ significantly with respect to a 
given trait under consideration. ‘These 
tests of significance must be applied to a 
null hypothesis which the researcher is in- 
terested in rejecting. The null hypothesis 
states that there is no difference between the 
populations or universe measures sampled. 
The null hypothesis, as applied by the in- 
vestigator in the analysis of his data, could 
be stated as follows: In the population of 
which these cases may be considered a ran- 
dom sample, the groups selected for study 
do not differ with respect to the trait under 
consideration. This would mean that the 
groups have been drawn from the same or 
identical population and are therefore es- 
sentially alike in the trait measured. 

In order for the null hypothesis to be re- 
jected at a high level of confidence, the dif- 
ference obtained between the samples must 
be too large to be reasonably attributed to 
chance. Such a difference is commonly re- 
ferred to as “statistically significant.” In 
studies reporting a significant difference 
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reference is usually made either to the 5 
per cent or 1 per cent levels of confidence, 
This means that chance fluctuations as great 
as, or greater than, the one reported could 
occur in less than 5 per cent, or 1 per cent, 
respectively, of similar samples if the true 
difference were zero. Stated somewhat dif- 
ferently, we can be highly confident that the 
populations differ in the trait measured. 

We may next consider the statistical 
formulae used for computing the chi-square, 
the Fisher-t, and the analysis of variance 
along with certain conditions which dictate 
the use of one statistic in preference to 
another. 

The chi-square test is used as a means 
of testing the agreement between observa- 
tion and hypothesis in those instances where 
non-continuous data can be classified into 
mutually exclusive categories. Sex, race, 
parental occupation, and vocational interest 
are examples of variables which are non- 
continuous in nature. If the observed fre- 
quencies should agree completely with the 
hypothetical, chi-square would be zero and 
it can be assumed that the groups arose by 
random sampling from the same population. 
As the observed frequencies depart more 
and more from the frequencies which we 
would’ expect from a chance distribution, 
the value of chi-square increases, The us- 
ual formula for computing chi-square is: 

(fo — fa)? 


=F oo 
Te 


where f, represents the observed frequency, 
f, the expected frequency, and & the symbol 
for summation. 

In order to determine whether the chi- 
square obtained by using the above formula 
is significant at the desired level of con- 
fidence, it is essential that a table of chi- 


squares be consulted. This table indicates 








APRIL, 


the cl 
the ol 
any S| 
The * 
the nt 
squar 


comp" 


where 
equal. 
chi-st 
sired 
pt ithe 
meast 

Th 
stanc 
natur 
of cr 
are e 
data. 
twee! 
its es’ 
termi 
the n 
mere 
Fishe 


of tw 


ratic 
of t 





ins 


va- 


1to 
ce, 
est 
n- 
re- 
he 
nd 


a 





TESTS OF 


Aprit, 1957] 


the chi-square which must be obtained for 
the observed difference to be significant for 
any specified number of degrees of freedom. 
The “degrees of freedom” is determined by 
the number of cases in each cell of the chi- 
square contingency table. The formula for 
computing the degrees of freedom is: 

1 (k 1) 


where r equals the number of rows and k 


df — (Fr 


equals the number of columns. Only if the 
chi-square obtained is significant at the de- 
sired level of confidence can the null hy- 
pothesis of no difference in the pe ypulations 
measured be refuted. 

The Fisher-t statistic is used in those in- 
stances where the data are continuous in 
nature. Age, grade-point average, number 
of credits attempted, and parental income 
are examples of non-discrete or continuous 
data. The symbol ¢ represents a ratio be- 
tween any statistic normally distributed and 
its estimated standard error. It is used to de- 
termine whether any observed difference in 
the means of two samples is significant or 
The 
Fisher-t formula for testing the difference 


merely due to accidents in sampling. 


of two unrelated means is: 


M, — Me 


where 
M, = mean in the first sample 
M2 = mean in the second sample 
=x*, = sum of squares in the first sample 
=x*. = sum of squares in the second sam- 
ple 
N,; = number of cases in the first sam- 
ple 
Ne = number of cases in the second 
sample 
The formula for computing the degrees of 
freedom is: 
df= N,+N2—2 
It has been indicated above that the ¢ 
ratio may be used for testing the divergence 
of the obtained results 


results from the 
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which would be expected on the hypothesis 
that no difference exists. The level of sig- 
nificance of the obtained differences is de- 
termined by referring to a probability table 
ot f. 


found to be as large or larger than the value 


Only in those instances where ¢ is 


tabulated as significant at the 5 per cent 
level should the null hypothesis of no differ- 
ence be rejected. The obtained divergence 


from zero would then be exceeded by 


chance in less than 5 per cent of similar 
random samples if the null hypothesis were 
true. 

The third commonly used test of signifi 
cance is the analysis of variance technique 
It is employed in those instances where 
differences among a set of several means are 
to be evaluated. A unique characteristic of 
this method is that it permits a test of the 
differences between all of the group means 
simultaneously. It is in this respect that 
the analysis of variance technique differs 
most from the Fisher-t test described above 
The latter procedure is applicable for deter 
mining the significance of the difference be 
tween two means. 

A null hypothesis is set up to the effect 
that the several sets of data are sufficiently 
homogeneous to be considered as belonging 
to the same population. Only if the hy 
pothesis could be rejected at the 1 or 5 per 
cent levels should one feel justified to con 
clude that some real differences exist among 
tested. In those in 


that the 


the various groups 


stances, the probability is high 


differences obtained between the several 
means of the various groups could not be 
attributed to accidents in sampling. In 
fact, only in one or five out of 100 trials 
could such differences be explained in terms 
of fluctuations in random sampling 
Lindquist ' has stated the logic underly 


ing this procedure rather succinctly: 


The basic proposition is that from any set of r 
groups of n cases each, we may, on the hypothesis 
that all random from the 


groups are samples 


Statistical 
Be ston: 


{nalysis in Edu- 
Houghton Mifflin 


1E. F. Lindquist. 
cational Research. 
Company, 1940, p. 91. 
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same population, derive two independent estimates 
of the population variance, one of which is based 
on the variance of group means, the other on the 


average variance within groups. The test of this 
hypothesis then consists of. determining whether 
or not the ratio (F) between these estimates lies 
below the value in the table for F that corre- 
sponds to the selected level of significance. 


The following formula facilitates the com- 
putations involved: 
Di Dy x245 — XT =i [Bs x215 — Xi Ti] 
(Total) (Within) 
=, Ti Xi — XT 
( Between) 
in which 
>; = sum for all groups 
>;= sum over individuals within a 
group 
T; = sum for a given group 
X; = mean for a given group 
= mean for the total 
> = summation 
The degrees of freedom may be deter- 
mined as follows: 
df = r—1 


= r(n—!) 


( Between groups ) 
( Within groups ) 

rn—| ( Total) 
in which r is the number of groups and n 
represents the number of cases within each 
group. 

In those instances where F is significant 
at the 5 per cent or 1 per cent level of con- 
fidence, the ¢ test is employed to determine 
where the significance in the data exists. 
The rationale underlying this procedure 
can be readily explained. It is highly im- 
probable that all of the means are signifi- 
cantly different from all other means. The 
t test, as noted earlier, is well adapted to in- 
dicate which differences between any two 
means are statistically significant. 

Prior to using the F test, however, it is 
necessary to ascertain whether the samples 
are random samples from populations with 
sartlett’s test for 
homogeneity of variance is employed for 


a common variance. 
this purpose. If it is determined that the 
variances are the same, it can be inferred 
that it is the means which differ. 


sartlett’s formula for ascertaining the 
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homogeneity of variance may be expressed 


as follows: 


M = — Six log (Sx/n,) +n log (S/n) 
and 
ce=1+ Saal = (1) : 
3 (b—1) ny n 


where } = summation 


Sk = Sj (Xj — Xx) 





j = number of cases in each sample 
k = number of samples 
Xjx = scores for each individual sam- 
ple 
X, = mean for a sample 
n, = Nx, —1 where Ny is the total 
number of observations in the 
sample 
n = Sn, 
Ss —— 4 . 
So = Sx Se 
c = constant 


and M/c is distributed approximately as a 
chi-square having b—1 degrees of freedom, 
where b represents the number of samples. 

It was noted above that the chi-square, 
the Fisher-t, and the analysis of variance 
are three tests of significance frequently 
employed in the analysis of data. In con- 
clusion, it should be stated that teachers 
must understand tests of significance in or- 
der to be able to appraise critically any 
claims made in the literature about the 
superiority of certain methods and tech- 
niques over others and to decide for them- 
selves the desirability of altering present 
methods on the basis of the statistical 


soundness of the evidence presented. 
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WHAT IS RELATIVITY? 


EpMOND P. ODESCALCHI 


Poughkeepsie, New York 


LMOST everyone has heard the name of 
Albert Einstein and his Theory of 
Relativity. Yet there are comparatively 
very few people who know of what this 
theory of Relativity actually consists, a 
theory that made professor Einstein one of 
the most famous and controversial figures 
in the world of science. 
This theory had its beginning practically 
Michelson-Morley 
which was undertaken first in 1881 in order 


with the experiment 
to test the ether theory and to determine 
the absolute motion of the earth through 
that medium. This experiment showed the 
startling result that there is no difference 
whatsoever in the velocity of light beams 
traveling in the direction of the earth’s mo- 
tion and in the opposite direction, or in 
other words with or against the supposed 
ether wind. 

From this fact Einstein derived the law 
of the constancy of the velocity of light, 
irrespective of the motion of the observer. 

According to the well known orthodox 
notion of relativity when a dog is running 
with a speed of 20 M.P.H. and an airplane 
flying in the same direction with 1000 
M.P.H., the airplane is speeding with 980 
M.P.H. relative to the dog. Now, Einstein 
says, when a lightbeam is sent in the same 
direction its velocity will always be 186,000 
miles per second relative to the dog, the air- 
plane or any other moving body regardless 
of its speed. 

The inevitable consequences of this fact 
are, that the time units of a system are al- 
tered by its velocity. (When measured 
from a second system in motion relative to 
the first.) There is no such thing as time 
independent of a system of reference. Ac- 
cording to Einstein, the faster a body is 
moving relative to another, the longer be- 
comes its time units, the shorter its length 


(in the direction of motion) and the bigger 


its mass. If an object would reach the 
velocity of light its time would stop, its 
length would be zero, and its mass infinite. 
For, as Einstein showed, the velocity of 
light is a limiting velocity, which cannot be 
reached or exceeded by any material body 


The equation showing this fact follows 


\\ 


(W, is the final velocity, v, the original 


velocity, u, the added velocity, and c, the 
velocity of light.) 

That means, if the velocity of hght is 
added to a given velocity, the final velocity 
will still be that of light. 

The same fact can also be proved by the 
formula dealing with the relationship of 
velocity and inertial mass: 

Mo 
M ‘ 


(M, mass of a body, my, mass of the body 


( v*/c? ) 


when at rest, v, its velocity, c, velocity of 
light. ) 

A glance at that equation shows that while 
considering velocities of ordinary experi 
ence the difference between m and m, is 
negligible, practically zero. But as v ap 
proaches the speed of light, the mass of the 
body approaches infinity. Since a body of 
infinite mass would offer infinite resistance 
to motion we are driven to the conclusion 
again that no material body can surpass, or 
even reach, the velocity of light. 

For example, if you would embark for 
a round trip to the star Vega, which is 27 
light years away and let’s assume your 
rocket ship could appre ach up toa fraction 
the velocity of light, the duration of your 
journey would seem to you about 36 hours 
and you could get along with the food in 


your lunch box. But if you left your 20 
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year old wife behind, you would be sur- 
prised on your return by getting back a 
broken old woman of. 74. You would stay 
of course the same age you started, because 
the biological, chemical etc. processes were 
slowed down accordingly.. 

Your rocket ship would have shrunk a 
great deal, too, but you wouldn’t have no- 
ticed it, your perceiving organs being af- 
fected the same way. 

This example shows that there cannot be 
such a thing as simultaneity because every 
system moving with a different speed, has 
a different KIND of time. 

Two events appearing to be simultaneous 
from the point of view of one observer, will 
be considered as taking place at different 
moments by another observer in a different 
state of motion. 

Naturally this fact cannot be noticed on 
earth in every day life, the velocities even 
that of the fastest airplanes being too negli- 
gible compared to the speed of light. 

For example, as far as the shortening of 
the objects are concerned, when a car is 
speeding with 50 M.P.H. it’s length is actu- 
ally shortened by the diameter of one atomic 
nucleus. 

This is becoming always more and more 
evident when dealing with high velocities 
as that of light, or peering into the world 
of electrons, where we always meet phe- 
nomenons which do not obey the Newtonian 
laws of dynamics. As a matter of fact the 
big Synchro-Cyclotons in the United States 
atomic energy plants are using the principle 
of frequency modulation to overcome the 
relativity effects. 

The relativity of motion isn’t new. Even 
according to the Newtonian concept of the 
universe absolute motion cannot be deter- 
mined, only the motion of bodies relative to 
each other. In Newton’s Universe the ce- 
lestial objects are floating in an infinite 
ocean of space. Then, of course, a moving 
body never alters its position in the frame- 
work of space because every point of the 
universe is, as a matter of necessity, the 


center of infinity. 
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If all matter would be removed from 
space, but one object, it wouldn’t be possible 
to determine viewing from the same object, 
if it is at absolute rest or speeding with a 
velocity of 100,000 M.P.H. 


only relative motions of bodies can be de- 


It is clear that 


tected, for example the motion of the earth 
relative to the sun, the sun’s motion relative 
to the outer galaxies, etc. but never the 
absolute motion of the earth in space. This 
would eventually be possible if such a thing 
as a stationary ether would exist. But its 
existence has never been proved. 

Einstein goes further and even denies 
the very existence of absolute motion. The 
notion of force is abolished. According to 
his theory motion is caused by the distor- 
tion of space itself. And there is no point 
arguing which system is actually in motion. 
It depends on the point of view. 

We can see from the above mentioned 
facts that it was necessary to recast the old 
formulas in order to avoid embodying this 
unknown absolute motion in physical equa- 
tions. 

The Theory of Relativity is also melting 
together space and time into a non-Eu- 
clidean four dimensional space-time con- 
tinuum. Time is considered as the fourth 
dimension. The four-dimensional distance 
between two events can de defined mathe- 
matically by a simple generalization of the 
Pythagorean theorem as the square root of 
the sum of the squares of the three space 
co-ordinates, minus the square of the time 
coordinate. 

It is evident that we cannot separate time 
and space. All measurements in space are 
also measurements in time and vice versa. 
The two are indivisible. For example: 
Days and hours are measurements of the 
earth’s position in space and “noon’’ is 
nothing else but an angle of the sun. 

From the point of view of four-dimen- 
sional geometry the shortening of all ob- 
jects through motion can be explained as 
the change of the space projection of their 
invariant four-dimensional length, caused 


by the rotation of the space-time axis cross. 
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The Einsteinian Universe is, contrary to 
the Newtonian belief, finite. Space is bend- 
ing and closing in itself in a great cosmic 
circle with a circumference estimated at 200 
billion light years. This estimate was made 
possible by the General Theory of Rela- 
tivity according to which the curvature and 
size of the Universe is determined by the 
amount of matter contained in it. To ex- 
press it in another way the universe is pic- 
tured as a ball. But not as the inside of a 
ball, but as it’s surface, (in four dimen- 
sions) with a space-time containing curves 
and twists caused by the presence of matter. 

If a man would travel on a rocket ship, 
always in a “straight line,” he would return 
at the end of his journey to his point of 
origin. 

Many of these statements are not easily 
conceivable at the present stage of mental 
evolution, but this doesn’t prove that it 
won't be conceivable at a later date. We 
should not forget that a few hundred years 
ago the theory that the earth is round 
seemed to people just as crazy as Ejinstein’s 
theory seems to many people today. 

They considered the notions “up” and 
“down” as universal, absolute and “a pri- 
ori,” like most people still consider space 
and time. They couldn’t imagine that “up” 
can be “down” and “down” can be “up” 
depending on the direction of gravity. 

Relativity also upsets the Newtonian laws 
of gravitation which state, that every par- 
ticle of matter attracts every other particle 
with a force proportional to the pre xluct of 
the masses and to the inverse square of 
the distance. 

Einstein came to the conclusion that 
gravitation is no force and that the phe- 
nomenon of gravity is merely the effect of 
the curvature of the four dimensional space- 
time world. The objects follow the geom- 
etry of space-time and move along the 
“straightest” lines or geodesics following 
the curvature pr duced by the presence of 
the big masses and obeying the law of 
“Least Action.” 

The Celestial bodies follow their path 
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simply, because it is the easiest thing for 
them to do. This is contrary to the old law 
of force, a universal law of cosmic lazyness. 

Just as Maxwell and Faraday assumed 
that a magnet is NOT attracting a piece of 
iron, but it creates certain properties in the 
surrounding space which causes that piece 
of iron to behave in a certain predictable 
way. (Magnetic field.) The same way 
Einstein states that gravitation is caused by 
the pure geometry of space-time (Gravita 
tional field), and rejects the idea of an “ac 
tion at a distance.” 

Einsteins law of gravitation prescribes 
the same orbits for the planets as Newton's 
If it would not it couldn't be true. One 
fact which favors Einstein is the motion of 
the perihelion of Mercury, which does not 
keep the orbit as prescribed by the New 
tonian laws, but its perturbation can be 
explained by Einstein’s theory. 

Another one of Einstein’s theories is that 
energy is subject to gravitation. ‘That is 
also how he explains the creation of the 
material world through the contraction of 
energy. This has been proved first by th 
deflection of starlight. That means that the 
rays of light coming from a star are bend 
ing, when passing through the gravitational 
field of the sun. 

With that we are reaching a field which 
is already more familiar to the general pub 
lic: Atomic energy. 


I 


Einstein’s statement that the nucleus « 
the atom is nothing but a highly concen 
trated pocket of energy, has been proved by 
the nuclear experiments. Matter can be 
converted into energy and energy into mat 
ter. (The most elementary example for 
the latter is the creation of electron-positron 
pairs by high energy electromagnetic radi 
ation.) With that Lavoisier’s law of con- 
servation of matter became identical with 
Helmholtz’s law of conservation of energy. 

In 1905, that is 33 years before the first 
fission of the Uranium atom was success- 
fully undertaken by the German scientists 
Hahn and Strassmann, Einstein proposed 


a formula as a by-product of his Special 
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Theory of Relativity: E = mec? (energy is 
equal to mass, multiplied by the square of 
—=grams X 
That 
that one pound of matter, if converted en- 


the velocity of light) (Ergs 
centimeters per second.*) means 
tirely into energy, would produce power 
equivalent to more than 12 billion Kilowatt 
hours of electricity. (About the same as all 
the power plants in the United States would 
produce if running steadily for one month. ) 

Experiments in nuclear physics have con- 
firmed the truth of this law, which shows 
that the loss of one unit of matter on the 
atomic weight scale releases 931 million 
electron volts. 

Of course this proportion cannot be ap- 
plied to the atomic bomb, because in this 
case not all the matter is converted into 
energy. 

This theory also explains for example the 
way the sun is giving up it’s tremendous 
energy through eons of ages, which would 
not have been possible through ordinary 
combustion as known on earth. The Ein- 
stein proper energy principle leads to the 
conclusion that the sun is consuming 4,600,- 
000 tons of her mass per second in order 
to keep up its radiation of energy. This is 
reached under extremely high temperature 
The 
same process is applied “en miniature” in 
the H-bomb. 


by converting Hydrogen into Helium. 


Professor Einstein also made an effort to 


unify all the “forces” of nature into a 


I 
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[ Vou. 4] No 3 
single pattern of physical laws. It was his 
great ambition to complete the Unified 
So far al- 
most all of the forces of nature, light, radio 


Field Theory before his death. 


waves etc., friction forces, chemical forces. 


cohesive forces, elastic forces have been 
identified as of electromagnetic origin, (ex- 
cept nuclear forces.) It seems remarkable 
that his only difficulty is bringing together 
electromagnetism and gravitation, although 
they seem to be so much alike. The elec- 
trons are swirling in their circular or ellipti- 
cal orbit in the electromagnetic field of the 
atomic nucleus and the same way the 
planets are moving in the gravitational 
field of the sun. 

In his Principle of Equivalence, Einstein 
does not make any differentiation between 
gravitation and inertia. He states that mo- 
tion produced by inertial forces cannot be 
from motion 


distinguished produced by 


gravitational force. (This is evident to air- 
men who call it in both cases “G-load”.) 
This was the keystone in solving the riddle 
of gravitation and of absolute motion. 
When Einstein first advanced his Theory 
of Relativity, it was met throughout the 
world, like every other revolutionary sci- 
entific theory in history, with great scept- 
icism. Today, it is one of the main pillars 
of modern physics, and it’s influence has 
unbounded in field of human 


been every 


thought. 


IS EINSTEIN’S FOURTH DIMENSION REALLY THE FOURTH? 


KENNETH WALTERS 


University of Tulsa, Tulsa, Oklahoma 


HERE are people who say that Einstein 
“Fourth 
Ask them what the “Fourth Dimension”’ is 


discovered the Dimension.” 
and they may tell you that it is “time.” 
When asked to explain, they may proceed 
as follows. 

Consider any object. It exists as such 


only at a given instant. A rnoment before 


it has undergone and a moment later it 
will undergo some change, however slight. 
Therefore it is not exactly the same object 

whether it is easy to observe the change 
or not. They might even point out to a 
physics student that, since the molecules of 
the object are in continuous motion, the 


arrangement of the molecules is always 
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changing. Therefore at a given instant the 
object is not identically what it was at some 
past instant. 

But suppose we accept as a fact the idea 
that an object can exist only at a given in- 
stant. Then we must also conclude that it 
would follow that an object could exist at 
a given time only in a given place. Let us 
illustrate the significance of the idea of 
place. 

In the eyes of the judges a bathing beauty 
standing on the famous Boardwalk at At- 
lantic City may be a beautiful girl or model 
but in the eyes of the African cannibals who 
chant as they move around her while she 
boils in their pot she is meat or food. You 
may recall the old discussion that a rare 
rose bush in a rose garden is a rose bush to 
be attended with care. But, if the same rose 
bush were found by a farmer in his corn 
field, it would be considered a weed in the 
corn field and be removed. 

We might condense what we have said 
so far by saying that we can classify any 
object according to WHAT, WHEN, and 
WHERE. This 
WHY and HOW. 


3y WHY we mean the factors and cir- 


immediately 


suggests 


cumstances which were necessary and re- 
sponsible for the conception of what was to 
become the object. /VHY tells us the rea- 
son that the object exists at the given 
instant. 

3y HOW we mean the steps in, or proc- 
ess of, the creation or manufacture of the 
object—how it came to be. 

Summarizing, we see that the physical 
universe can be classified as having exactly 
five dimensions —the considerations of 
WHAT, WHEN, WHERE, WHY, 
HOW. In other words, an object exists 
only at a given time, only at a particular 
place, only because of a particular set of 
circumstances, and only as the result of a 
particular set of events. 

Some people might point out here that 
WHY should include the purpose for 
which the object exists, others will argue 


EINSTEIN'S FouRTH 
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that some things just happen by chance, 
and still others will say that a divine Being 
is responsible for the existence of all ob- 
jects. However, these are mental rather 
than physical concepts and need not be con 
sidered in a classification of the purely 
physical universe 

In our classification length, width, and 
height are merely a_ subclassification of 
WHERE, using the Cartesian coordinate 
system. Of course, the Cartesian coordi- 
nate system is arbitrary and may be re- 
placed by polar, cylindrical, spherical, 
n-dimensional, or other systems of coordi- 
nates. There seems to be no more justifica- 
tion for calling “time” the “Fourth Dimen 
sion” than for calling “time” the first, 
second, third, or fifth dimension. Length 
does not seem to be a logical first dimen- 
sion in the major classification of the 
universe. 


WHEN and WHERE are 


easily determined for a particular object. 


Usually 


However, some problems can arise. For 
example, an object existing on the Interna 
tional Date Line would arouse some dispute 
as to the determination of JV7HEN. An in 
convenience can arise when a person at very 
high altitude over an area in one time zone 
observes an object in another time zone 
Choosing a suitable origin for location pur 
poses would pr Ibably simplify the consider- 
ation of WHERE. WHAT may be diffi- 
cult to determine whenever we cannot 
identify by characteristics and properties in 
common with other such things. HOH 
and WHY are often difficult to know about 
an object. 

There seems to be no logical sequence 
that must be followed in applying the major 
dimensions of the universe. For example, 
it would not seem necessary to consider 
WHEN before WHERE or WHERE be 
fore IVHEN in all considerations. 

Did Einstein discover the “Fourth Di- 
mension” or is it better to say that he dis- 
covered, say, the “Second Dimension” of 


the physical universe ? 
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CURRENT TRENDS IN TEACHING CONSERVATION 


Hone * 


Research Assistant, Conservation Foundation, New York, New York 


HAT is being attempted nationwide in 
Conservation and Resource Use 
teaching ? 

With our rapid growth in population, 
questions such as the following require at- 
tention. 

Can our natural resources sustain our present 
standard of living? 

Are we using our Renewable Resources at their 
rate of replenishment or are we exceeding this 
rate? 

Are we exhausting our basic Non-Renewable 


Resources? If so, how soon will this happen? 

What are we doing to conserve our Human Re- 
sources, those boys and girls who may become 
expert enough to invent substitutes for our short- 
ages in materials and energy, who may help find 
solutions to our social as well as our scientific 
problems ? 

For the past few months the Conserva- 
tion Foundation has been studying curricu- 
lums in schools throughout the nation in 
order to discover what schools are doing 
to deal with questions similar to those we 
have stated. Curriculums, and Courses of 
Study as well, have been secured from ma- 
jor cities, County School districts, State 
Education and/or Conservation Depart- 
ments, and teacher training institutions al- 
though we have not received all we plan to 
study. 

Preliminary analysis of the courses of 
study from 27 states indicates that Conser- 
vation is studied at both elementary and sec- 
ondary levels. Conservation is included in 
the areas of social studies and in science, 
more often in the latter. There is a trend 
toward the inclusion of Conservation per- 
vasively throughout the curriculum. 

For our purposes we accept the definition 
of Conservation by Charles Lively in a 
forthcoming publication, “Conservation 
Education in American Colleges”’ 

“Conservation consists of equating the use of 
natural resources with the varying demands of 
population so that resource supplies will not be- 
come exhausted before adequate supplies of 
equally useful resources are either discovered, in- 
vented, or otherwise produced.” 


* On leave from Los Angeles State College. 
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and that of ‘Human Resources” as: 


“For the purposes of Conservation Education 
one may consider as a human resource anyone 
who contributes to the development of natural 
resources through invention, discovery, or sub- 
stitution.” (Paul Brandwein) 

With regard to the three categories of 
resources : 

1. Renewable—soil, water, plants, ani- 
mals. 

2. Non-renewable—metals, minerals, fos- 
sil fuels. 

3. Human—the unknown resource. 


we find about eight times as much space (in 
the curricular materials we have received) 
devoted to renewable resources as to either 
of the other categories. Since the curricu- 
lums reviewed affect the education of ap- 
proximately one-sixth of our total school 
population, kindergarten-12th grade, we 
suspect this represents a fair sample of 
what is being taught. 

What are the implications for students of 
curriculum? In an age which is primarily 
industrial, when 58 per cent of our popula- 
tion lives in cities, should there be so much 
more emphasis on the Renewables than on 
the other two categories ? 

In this age of advanced industrialization 
and of increasing dependence upon substi- 
tutes, is it wise to give such slight attention 
to conservation of Non-renewable and 
Human resources ? 

We are assuming that Conservation be- 
longs in the curriculum not so much as a 
separate subject, taught in a given year, 
but that it is to be taught pervasively 
throughout all curriculum areas and con- 
tinuously throughout the child’s school life. 
Concepts of conservation can and do pro- 
vide a broad firm bridge between Science 
and Social Studies. The study of the prin- 
ciples and problems of conservation can re- 
sult in the widest application of scientific 
knowledge to the improvement of life and 


living. 
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A FEW ISSUES CONCERNING BIOLOGY 
IN GENERAL EDUCATION 


Mur C, 


SHAWVER 


Madison College, Harrisonburg, Virginia 


> general education emphasis has been 
described as the single most important 
feature of American higher education today. 
If the volume of literature on College cur- 
ricular reorganization is an index, it would 
seem that most college faculties in America 
are re-examining certain of their aims and 
purposes in the light of general education 
objectives. College catalog analyses indi- 
cate that a number of curricular revisions 
have been made in recent years. 

When the role of the biological sciences 
in a college program of general education 
is considered, there are a few issues which 
present a challenge to the curriculum 
worker. E,. j. McGrath,’ Cohen and Wat- 
son,” Heil,* Dressel and Mayhew,’ and 
French ® have in their recent publications 
done a great service for the curriculum 
worker in the college sciences by clearly 
setting forth the principal problems and is- 
sues in general education. It is the purpose 
of this paper to review seven significant 
issues that confront many of the curriculum 
workers in the area of the biological sci- 
ences. 

Issue 1: Shall the science offering for the 
general student consist of a single science 
course, or one course in the physical sci- 
ences and one in the biological sciences ? 

Among those science instructors who are 

1 McGrath, E. J. (Ed.) Science in General Edu- 
cation. Wm. C. Brown Co., Dubuque, Iowa, 1949. 

2Cohen, J. B. and Watson, Fletcher G. (Edi- 
tors). General Education in Science. Harvard 
University Press, Cambridge, Mass., 1952. 

8 General Education, Fifty-First Yearbook of 
the National Society for the Study of Education, 
Part I. Chicago: Distributed by University of 
Chicago Press, 1952. 

* Dressel, Paul L. and Mayhew, Lewis B. Gen- 
eral Education—Explorations in Evaluation. 
American Council on Education, Washington, 
D. C., 1954. 

‘French, Sidney J. Accent on Teaching. 
Harper and Brothers, New York, 1954. 


concerned with the problems of the general 
student, there are a few that are staunch 
supporters of the single-science course. 
This type of course might be taught by a 
chemistry instructor who would draw on 
the materials of chemistry, physics, geology, 
astronomy, and biology. The aim in such 
a course is to provide students with a broad 
appreciation and understanding of all sci 
ence. Two instructors who have had con- 
siderable experience with this type of course 
are Hubert N. Alyea of Princeton Univer- 
sity and Loyd W. Taylor of Oberlin Col- 
lege.© The supporters of the single-science 
course distinguish it from the survey type 
of course. Few curriculum workers in sci- 
ence general education now think highly of 
the survey type course. This type of course 
was popular in the thirties, and represented 
an early and perhaps largely unsuccessful 
effort to remodel science courses for the 
student who did not plan to pursue a sci- 
entific career.’ The older survey course at- 
tempted to deal with subject matter drawn 
from almost all science fields; because of 
this characteristic, it may be confused with 
the single-science course which also draws 
its materials from both physical and _ bio- 
logical sciences. However, the exponents 
of the modern single-science course point 
out that they emphasize integration of the 
subject matter of several sciences, rather 
than scope of material covered. 

Critics of the single-science courses point 
out that, while these courses are not as 
superficial as those of survey type, there is 
still too much breadth. Furthermore, claim 
is made that there are few instructors suffi- 
ciently qualified in both physical and the 
biological science to teach the single-science 

6 McGrath, E. J. Op. cit., pp. 124-139 and pp 
185-193. 

 Ibid., p. 382. 
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course. Undoubtedly, the last word in this 
controversy has not yet been voiced, but the 
present-day trend is apparent: the majority 
of institutions that have a program of gen- 
eral education have organized one course in 
the biological sciences and one in the physi- 
cal sciences. In a study made by the au- 
thor, of 420 catalogs of selected institutions 
of higher education it was found that only 
22 schools (or about 5 per cent) had a 
general education science course embodying 
both the physical and biological sciences. 


Issue 2: 


Should laboratory work be a 
part of the biology course in general educa- 
tion, or is such instruction inappropriate 
for the general student ? 

A few instructors of these courses regard 
laboratory work as too time consuming, and 
of limited usefulness to the general student. 
The exponents of the non-laboratory type of 
course point out that good demonstration 
experiments can achieve most, if not all, 
of the goals commonly assigned to labora- 
tory work. Many conventional laboratory 
experiences handed down from the past, 
are devoted to the development of certain 
skills and techniques believed to be a part 
of the necessary education of future special- 
ists. For those students who will not need 
such skills and techniques in future studies, 
a good many institutions have reduced the 
amount of conventional laboratory work 
and substituted more demonstrations by the 
instructor, more discussions of scientific 
methodologies and experimental findings, 
educational films, and the projection of 
slides. There is a tendency among the ma- 
jority of instructors of science in general 
education courses, however, to regard 
lecture-discussion alone as inadequate, un- 
less it is supplemented by student labora- 
tory experiences. In his study of 720 
colleges and universities, Bullington found 
that the “typical” general education course 
in science used demonstrations, field trips, 
8 Ibid., p. 385. 
® Tbid., p. 393. 
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visual aids, and laboratory exercises as well 
as lectures and discussions.’” 
Issue 3: Should the biology course in 
general education be given by several spec- 
ialists, or should one instructor present the 
course throughout the year? 

McGrath " states that there is little agree- 
ment upon this matter; however, those 
workers in science general education who 
have had the longest experience, believe that 
courses which consist of a series of lectures 
and discussions by specialists are not as 
satisfactory as courses in which only one 
instructor is in charge. Nevertheless, the 
former approach has been and still is in use, 
Indeed, it appears that most science special- 
ists have been little interested in general 
education except in so far as they are con- 
cerned about their own specialties. 

The chief criticism of a course given by 
several specialists is that the offering is 
likely to be poorly integrated. A number 
of attempts at integrating these courses 
have been made. The attendance at all 
lectures by the specialists giving the course 
has been prescribed in the hope that each 
specialist would come to see his field in 
relationship to others, be better able to 
avoid wasteful duplication of topics, and do 
his part in assuring a unified presentation 
Also, weekly 


meetings of the various instructors giving 


of science for the student. 
the course have been employed. These 
meetings are usually devoted to such topics 
as objectives, teaching materials, demon- 
strations, field trips, and visual aids. 

Employing the practices of holding 
weekly staff meetings and prescribing at- 
tendance at all lectures, three institutions 
(the University of lowa, Northwestern 
University, and Haverford Coiiege) report 
that they have obtained good results from 
courses taught by several instructors.” 

10 Bullington, Robert A. “Summary of A 
Study of College Science Courses Designed for 
General Education,” Association of 
Colleges Bulletin, 36:271, May, 1950. 

11 McGrath, E. J. (Ed.). Op. cit., p. 391. 

12 McGrath, E. J. Op. cit., p. 391. 
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As college and university administrators 
contemplate increased student enrollment, 
and the shortage of qualified persons to pro- 
yide instruction in the sciences, one may 
anticipate that any plan, whereby two or 
more instructors are assigned to a given 
course, may come into disfavor. 

The exponents of the single instructor 
systems maintain that the general student 
will profit more if he has a single individual 
to turn to for guidance throughout the 
course. One instructor handles the materi- 


als of several sciences for his classes 
throughout the year at Chicago and Col- 
gate. These two institutions have had the 
longest experience in offering a_ biology 
course designed for general education.’* 

Issue 4: Are general education courses 
in college biology justified, or do they du- 
plicate the learning experiences of high 
school biology ? 

In a good many instances science general 
education courses are a part of the require- 


Will the impos- 


ing of such requirements upon college youth 


ment for a college degree. 


result in duplication of some phase of high 
school education ? 

This is a question which confronts cur- 
riculum workers in other fields as well as 
Most 


college faculties expect considerable diver- 


in the area of the natural sciences. 


sity in the educational backgrounds of the 
students in the entering class. Some high 
school graduates can demonstrate that they 
have acquired, from previous formal school- 
ing or informal activities, certain under- 
standings and attitudes which are included 
among the objectives of college general ed- 
ucation courses. It would be a waste of 
time for some students, because of their ex- 
cellent high school backgrounds, to be re- 
quired to take all of some college general 
education programs. An increasing num- 
ber of institutions that have programs of 
general education are giving the entering 
demonstrate 


student an opportunity to 


McGrath, E. J. 


Op. cit., p. 392. 
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which phases of the required program 
would be of questionable value to him." 
Undoubtedly as high school programs 
improve, more secondary school graduates 
will be able to show college authorities that 
they have already acquired many of the 
attributes of a good general education. Cer- 
tainly, there is abundant evidence that high 
schools can do a good job along such lines. 
Examples of excellent secondary school in- 
struction in biology are reported in New 
Directions in Science Teaching * and The 
Teachers College Record for April, 1950.16 
Issue 5: Should the major in biology 


take the introductory biological science 
course, which has been designed for general 
education, or should majors be assigned to 
some other introductory biology course ? 
Little in the way of a satisfactory answer 
to this question can be made at this time. 
Practices vary from college to college; 
furthermore, the issue is complicated by the 
well-known fact that many beginning col 
lege students do not know what their major 
field will be when they enroll in their fresh 
man program of studies. For example, a 
student may choose biology as his major 
after he has completed his freshman work, 
part of which may have been in the general 
education course in biology Some institu 
tions employ methods of identifying stu 
dents who have scientific aptitudes. If sci 
entific aptitude is discovered early enough 
in the freshman year, and if previous educa 
tion and interests suggest a career in biol 


student is enrolled at once in a 


{ 


gy, the 


more traditional introductory course, pe 


‘| his is a practice 


haps zoology or b any. 


which attempts to meet the issue by 


segore- 


‘McGrath, E. J. Op. cit., p. 385 

Laton, Anita D. and Powers, Samuel R. 
Vew Directions in Scier Teachi New York, 
McGraw-Hill, 1949, p 
Hubert M 
of an Experimental 


Battle Creek, Michigan, Schools at 


164 
(Ed.). “Pt 
General Education Projec 


id the Horace 


16 Evans, gress Report 
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Mann-Lincoln Institute of School Experimenta 
tion.” Teachers College Record, 51:407-474, 
April, 1950 
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gating non-science students from the science 


students." 

There are other approaches to the prob- 
lem of course sequence in the biological sci- 
ences. 


does not penalize a student who has taken 


In some institutions, the faculty 


the general education course in biology and 
decides later to major in the life sciences. 
He is allowed to take an advanced class, 
and is given help by means of conferences 
and outside readings when needs arise; 
hence, he is not required to take an extra 
introductory course. 

\t the University of Florida all freshmen 
or sophomore students are required to take 
the general education course in the biologi- 
cal sciences. Those students who know 
that they are going into advanced science 
work take additional instruction simultane- 
ously with the general education course.’ 
This additional instruction for the science 
major takes the form of laboratory work 
not required of those students who are tak- 
ing the course solely for general education 
purposes. This arrangement appears to 
work out very well as the University of 
Florida continues to make use of it since 
McGrath reported in 1948."" 

Another method of dealing with the prob- 
lem is to require all students to take the 
biology course designed for general educa- 
tion, and to provide another course which 
serves as an introduction to the life sciences 
from the viewpoint of the specialist. By 
careful curricular planning, the two courses 
do not offer the same material; hence, the 
major in biology does ‘not, in his second 
biology course, find needless duplication of 
what he had in the general education course. 
Proponents of this practice maintain that if 
the general education course is properly or- 
ganized and taught, it should be useful edu- 
cation for both the general student and the 


biology major. An increasing number of 


17 McGrath, E. J. (Ed.). Op. cit., p. 396. 
18 [bid., p. 396. 
19 Based upon information obtained by the au- 


thor from W. L. Winston, Dean, University Col- 
lege, University of Florida, in April, 1956. 
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workers in general education believe that 
this will become the appropriate sequence 
of biology courses for both the specialist 
and the general student.?° 
An added aspect of this issue confronts 
science educators on the staff of teachers’ 
colleges. The education of high school sci- 
ence teachers requires acquaintance with 
instruction in the general education pro- 
grams of secondary schools. If science ma- 
jors in teachers’ colleges are allowed to by- 
pass the general education courses in the 
sciences, a serious question can be raised 
about their preparation for efficient  par- 
ticipation in secondary school _ science 
courses designed for general education, 
Issue 6: Should college students take 
both the physical and the biological scienc: 
courses, or is the study of one science ade- 
quate for purposes of general education? 
A consideration of this question involves 
the curriculum worker in a number of 
problems. !t seems that there is consider- 
able variation among colleges with respect 
to the total number of semester hours whic 
make up the general education require- 
ments. Common practice indicates that 
general education requirements compose 
only a fraction, seldom more than one third, 
of the students’ total program; the remain- 
der of the program is devoted to the stu- 
dents’ professional and special interests. 
There is also variation as to the matter of 
electives within the general education pro- 
gram. Some schools allow no election at 
all within the general education core, while 
others permit considerable election. If 
election is permitted, the most frequently 
involved area is that of the natural sciences. 
It appears that a precedent was estab- 
lished in the early history of college general 
education programs to include both the 
physical and biological sciences and to re- 
quire students to take one or the other, but 
not both. Furthermore, it seems that facul- 
ties have had a difficult time in determining 


how the required portion of the general 


20 McGrath, E. J. Op. cit., p. 396. 





APRIL, 


educa 
amon: 
and t 
instit 
many 
ment: 
pre eT 
bre yal 
able 
Ev 
stude 
cours 
creas 
at le 
scien 
ence. 
intel! 
adult 
titud 
the s 
sciel 
Is 
phas 
gene 
T 
prog 
issu 
whe 
cour 
few 
scie 
issu 
are 
ers 
fave 
and 
atte 
logi 
cou 
des 
fort 
lege 
an 


Th 





No, 3 


that 
lence 


ialist 


‘onts 
lers’ 
sci- 
with 
pro- 
ma- 


 by- 


take 
nice 


ide- 


Ives 
of 
ler- 
ect 
lich 
ire- 
that 
ose 
ird, 
\in- 
stu- 
Sts. 
of 
ro- 
at 


iile 


ut 
ul- 
ng 


ral 





Aprit, 1957] 


education program should be divided 
among the humanities, the social studies, 
and the natural sciences. In a good many 
institutions, apparently, there have been so 
many demands from the various depart- 
ments for a place in the general education 
program, that some election within certain 
broad areas was considered to be a practic- 
able solution. 

Even though some schools require their 
students to take only one natural science 
course in the general education core, an in- 
creasing number of faculties are requiring 
at least a semester of work in the biological 
sciences and a semester of physical sci- 
ence." Many educators now believe that 
intelligent living demands that our young 
adults have certain understandings and at- 
titudes which can only be acquired through 
the study of both the biological and physical 
sciences. ; 

Issue 7: What shall be the content em- 
phasis in the biological science course in 
general education ? 

This is a significant issue in nearly all 
programs of general education. Such an 
issue as this is often the subject of debate 
when college. science teachers discuss the 
courses they teach. It now appears that 
few curriculum workers in the biological 
sciences expect a clear-cut answer to this 
issue in the near future. However, there 
are indications that more curriculum work- 
ers in the biological sciences are currently 
favoring an emphasis of human biology ; 
and that fewer workers are recommending 
attempts at general introductions to the bio 
logical disciplines. The survey type of 
courses have now been replaced by courses 
designed to avoid the superficiality of the 
former. However, an examination of col- 
lege and university catalogs will reveal that 
a number of the survey courses still exist. 
The “block and gap” plan is currently popu- 
lar. In this plan, selected topics or prob- 
lems (blocks) are given intensive study 
while much traditional content is omitted 
in the gaps. Increasingly, the “blocks” are 


21 Thid., p. 385 
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human biology topies rather than topics 
One factor that 


has encouraged the limitation of topics is 


from botany or zoology.** 


that many of the general education courses 
in biology are for one semester only. Al- 
though the choice for human biology is cur 
rently favored, this writer believes that the 
issue of content emphasis for the biological 
science courses in general education will be 
with us for a long time. 

The author does not submit the foregoing 
statement of issues as an all inclusive listing. 
A good many curriculum workers in the 


biological sciences are now struggling o1 


have struggled with these issues; and 
doubtless some of these issues will continu 
to plague teachers of biology as eeneral 
education programs are organized in mort 


colleges and universities. There is ample 


evidence from periodicals and college cata 


log studies that some degree of solution to 


— 


many of these issues is not too far away 
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A CRITIQUE ON TEACHING HUMAN ANATOMY AT THE 
TWO- AND FOUR-YEAR COLLEGE LEVELS 


M. M. SHREWSBURY 


San Jose State College, 


OURSES in Human Anatomy are pre- 
c sented in universities, most of the four 
year colleges, and in a growing number of 
two year institutions. Theoretically, these 
courses are designed to meet a variety of 
student needs. In universities, the servic- 
ing of professional schools such as medicine 
and dentistry has resulted in programs 
which, in most instances, have led to opti- 
mum teaching. A course in Human Ana- 
tomy always contains work with cadaver 
material (often a cadaver to every two stu- 
dents), extensive course time (anywhere 
from twenty to thirty hours a week for a 
semester), and instructors who have had 
intensive specialized training in the subject 
area. Thus, there are few major teaching 
problems at the university level. The ob- 
jectives are clear to both instructors and 
students. The student knows he is to be 
working in a professional capacity at some 
future date with human-beings, and that a 
thorough knowledge of human anatomy is 
required ; hence, he is generally highly mo- 
tivated. However, there are a number of 
problems in teaching anatomy to be found 
Here it 
is possible to be confronted with poorly 


in the two and four year colleges. 


stated and executed course objectives; in- 
structors inadequately prepared; limited 
course time; unbalanced time distribution 
between laboratory and lecture; inefficient 
laboratory methods, and lack of adequate 
teaching materials. 

We propose to examine briefly, in the 
light of our own experiences, some of these 
problems with suggested solutions that have 
proved effective in accomplishing some of 
our instructional objectives. 

At the college level, human anatomy is 
usually a part of the curriculum for physical 
education, pre-pharmacy, penology, and po- 
lice majors; as well as for occupational and 
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J. FREEMAN 


San Jose, California 


pre-physical therapy, and pre-nursing ma- 
jors. The course is also highly recom- 


mended by other departments such as 
pre-legal, medical secretaries, art, and psy- 
chology. All these various areas have one 
objective in common ; the study of the struc- 
ture and function of the Auwman organism. 
It is true that each curricular area serviced 
tends to emphasize and select those par- 
ticular factors in the study of human anat- 
omy with which its students will be most 


concerned. For example, physical educa- 


tion involves understanding of how a 
human-being’s actions are dynamically inte- 
grated to perform complex yet smooth 
movements. The curricula in occupational 
therapy and nursing focus upon under- 
standing the basis for deviations from the 
normal, and the selection of the treatment 
that is best calculated to return the indi- 
vidual to normal. Despite different view- 
points all the areas admit to the general 
assumption that if one is to work with 
human beings, then knowing what consti- 
tutes the physical basis of being human be- 
comes a primary prerequisite. It is hoped 
that from study of tissues, systems, organs, 
and their functional interplay, the student 
will derive some insight into the limitations 
and potentialities of the human organism. 
In the teaching of human anatomy in col- 
leges other than universities, a major crit- 
icism is directed at the choice of anatomical 
materials for study. It seems obvious that 
a course in human anatomy should be, as 
much as possible, concerned with the direct 
study of the human structure. Yet, a sur- 
vey of many anatomy laboratories in two or 
four year colleges reveals concentration on 
cats, rats, hamsters, rabbits, and even 


sharks. 


of this apparent comparative approach, for 


This is not to argue with the value 


it definitely has value, provided the student 


~~ ee 
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has ample time, and if a human cadaver is 
provided for comparison with such animal 
forms. The major point to be made here is 
that use of such animals is not an adequate 
substitute for cadavers, despite reasons be- 
ing advanced for calling a course Human 
Anatomy while studying something other 
than the human being. In these instances, 
the student spends a large part of his labo- 
ratory time dissecting preserved animals 
and then laboriously transposing the learned 
material into terms applicable to human 
anatomy, if he has any time remaining 
from dissection. 

Also, it must be remembered that the 
majority of students in human anatomy are 
newcomers to biological science with hardly 
enough background to master, in a com- 
paratively brief period of time, the necessary 
vocabulary even to think in terms of ana- 
tomical relationships. Yet, such students are 
expected to learn, first hand, the anatomy 
of some animal other than man and the 
anatomy of the human-being in the abstract. 
It is a matter of serious concern that so 
much time and effort goes toward dissection 
which could profitably be put to a more 
valuable learning experience. Arguments 
are often presented that through dissection 
students are demonstrating relationships 
for themselves or enjoying the discovery of 
anomolous structures. Such benefits should 
be only incidental to the first hand study of 
human anatomy and not defended as though 
dissection were the entire purpose of the 
course. Dissection is a primary stage of 
preparation, after which the student can ac- 
tually begin to learn what has been care- 
fully exposed. Here, the emphasis should 
be on learning the basic principles of human 
anatomy. Under a limited time schedule, 
techniques revolving around dissection offer 
little value for most students. 

It is assumed that certain basic materials 
can be obtained by institutions offering 
human anatomy ; that is, skeletal material, 
models, charts, preserved animals, etc. The 
quantity and quality of these are of course 
dependent upon the allotted budget for that 
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teaching area. To reiterate, the material 
still most important to the success of teach- 
ing human anatomy is a human cadaver. 
In direct opposition to this view and of 
notable interest, is that there are actually 
colleges where courses in human anatomy 
are presented without using any preserved 
human or animal materials at all; only 
models, charts, diagrams, etc., are used. 
Here again, as with animal forms, the de- 
mands on the ability of the student to trans- 
pose his knowledge of models, charts, etc. 
to abstract human structures are excessive. 
Students so trained reveal distorted con- 
cepts of the size, texture, shape, architec- 
ture, and relationships of human anatomy 
upon taking a course utilizing cadaver ma- 
terial. In summary, the important feature 
in teaching human anatomy at the college 
level is the procurement, use and storage 
of human anatomical material which can be 
dissected by the staff for presentation to the 
students. If this is not available, then one 
must make the best use of the material at 
hand. However, the course has lost its 
greatest asset which no amount or kind of 
substitutes will sufficiently replace. 

In teaching human anatomy at the col- 
lege level, with a limited time allotment, 
there is some discussion as to where the 
emphasis should be placed. In our college 
it was found that the greatest quantity of 
time should be devoted to the study of gross 
anatomy; next, surface anatomy, applied 
anatomy, and then histology. Gross anat- 
omy should take about 34 of the time al 
lotted for a study of a system and the re 
maining 14 divided equally between surface 
anatomy, applied anatomy, and _ histology. 
Certain instructors might feel that an undue 
emphasis is given to gross anatomy and not 
enough to histology ; however, it has been 
our experience that histology for the stu- 
dent without any previous science back- 
ground is extremely difficult for the follow- 
ing reasons: (1) some students cannot 
grasp, in a short time, a thorough working 
knowledge of the microscope, (2) few of 


the students are familiar with tissue stains 











IPG 


and their importance in histology, (3) his- 


tology, due to the extensive scope of the 
field, does not lend itself to clarity and 
understanding in a brief course. The im- 
portance of retaining some microscopic 
anatomy is based on the observation that 
students are at least exposed to the concept 
of tissues, the correlation of gross anatomy 
to histology, and the intimate relation of 
morphology and function. 

As a guide to more effective teaching of 
human anatomy, it is recommended that a 
syllabus be compiled by those in charge of 
the course. A syllabus permits the instruc- 
tor to select for the beginning student per- 
A syllabus 


further establishes an invaluable guide for 


tinent material to be learned. 


the organization of study during the course. 
It also enables the instructor to utilize to 
the greatest advantage the material at the 
disposal of the students and important in- 
structional aids included as part of the labo- 
ratory facilities. 

Laboratory demonstrations by instructor 
are a necessary part of an effective course 
in human anatomy ; for by the very nature 
of the subject, such demonstrations are an 
essential feature of adequate instruction. 
For the student to have to wade through 
a maze of textbooks to orient himself to 
the day’s assignment and the instructional 
aids available seems unreasonable when a 
demonstration could quickly point out the 
essentials to be learned. So little time is 
available for presentation of an adequate 
amount of anatomy and for study in the 
laboratory, that without some type of a 
brief preview of the day’s material a sig- 
nificant proportion of the students time in 
the laboratory can be lost in confusion and 
frustration. 

There appears to be only a few instruc- 
tors of the total number teaching human 
anatomy at the college level that did their 
graduate work in the teaching of gross 
anatomy, histology, and neuroanatomy. 
The usual case is that of an instructor teach- 
ing human anatomy in conjunction with 


another teaching area. It is likely that the 
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anatomy taught by such an instructor may 
be a subordinate area of teaching interest. 
It is probably for some of these reasons 
that such courses are not very effective in 
meeting the needs of students. This is not 
to imply that a person trained in other fields 
cannot acquire an adequate background for 
the effective laboratory teaching of human 
anatomy. However, there are many diffi- 
culties which makes teaching of such a 
course an arduous task (e.g. dissection of 
a cadaver, demonstrations in anatomy, in 
addition to other teaching duties, etc.), 
Considerable experience is needed in teach- 
ing human anatomy, especially in the labo- 
ratory which lends itself to a greater rap- 
port with the students, their questions, and 
their problems. 

We are also of the opinion, on the basis 
of personal interviews with students, stu- 
dent rating sheets, essay analysis of course 
content and methods, that an extensive sys- 
tem of testing is desired by the student. 
Such a program has the advantage of pre- 
senting a better cross-sectional analysis of 
the students’ achievements and_ thinking 
processes. It provides for small compact 
units of study, so that the student does not 
allow a large backlog of subject matter to 
accumulate. Students when confronted 
with a large amount of anatomical material 
to be studied over a long interim between 
testing periods find such study practically 
an insurmountable task. Consequently, a 
morale problem may develop for the stu- 
dents and instructors. We have found that 
with an extensive and varied testing pro- 
gram students have been able to study rela- 
tively larger volumes of material over a 
shorter testing interval than if testing peri- 
ods were few and far between, allowing 
smaller volumes of required material to be 
assigned. 

The authors have tried to point out some 
factors that can add to the effectiveness of 
teaching human anatomy at the college level. 
These may be briefly summarized as fol- 


lows: 
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1. Utilization of human cadaver material for 
demonstrations and student study rather than pre- 
served animals. 

2. More time spent by the student on study and 
integration of elements of human anatomy and less 
time devoted to mechanics of dissection. 

3. Use of some of the scheduled lecture time 
for laboratory integration where material per- 
mits such presentations, allowing more time in 
laboratory for individual study. 
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4. Place major emphasis on gross anatomy with 
less emphasis on histology, surface anatomy, etc. 
staff as a 


5. Preparation of a syllabus by the 


guide for the students, so that the maximum 


facilities of the laboratory are effectively utilized. 
6. Present demonstration in the laboratory of 
pre-dissected anatomical material 

7. Extensive testing program over short time 


intervals 


A CASE FOR GENERAL CHEMISTRY 


Cyrit C, O'BRIEN 


Marquette University, Milwaukee, Wisconsin 


T no time in my life have I ever planned 
A to be a chemist. In fact, during the 
years of elementary and secondary school- 
ing and even later, formal education at 
college level, my interest in chemistry as a 
subject was no better than average. It 
may have been somewhat below the mean 
of a large, unselected, population sample. 
Since I cannot, in retrospect, subject this 
problem to a standardized testing procedure, 
I must rely on memory to indicate the de- 
gree of interest. 

The extent of my formal education in 
chemistry was a semester’s course in inor- 
ganic chemistry at college level. There 
seemed to be no particular reason at the 
time for attending this course, but the 
powers that be deemed otherwise, and the 
course was taken. A course in Physics | 
Biol- 


This was 


was also taken for the same reason. 
ogy was a required course, too. 
strange, because my strongest interests lay 
in the fields of the social sciences and the 
humanities. Today, however, this former 
curricular setup makes all the sense in the 
world. Now, in truth, I can say that my 
education would have been sadly neglected, 
if that course in Inorganic Chemistry had 
not been taken. 

The first call upon the experience gained 
from this college course was to teach ele- 


mentary chemistry in high school. At the 


particular time there was no one else to do 
it and thus the need of filling in the breach. 
Chemistry for me was still not even a minor 
at college level, but a course that had been 
given to help round out a truly liberal edu 
cation. Of course, in order to teach even 
elementary chemistry in high school, it was 
necessary to review the Inorganic Chemis 
taken, in addition to doing 
The 


latter was a “must” to do justice to the high 


try formerly 
some private study on the subject. 
school students. In such private perusal of 
several books on chemistry, I bolstered up 
previous knowledge, but this would scarcely 
have been possible without the basic funda- 
mentals received in lectures and laboratory 
in College Chemistry 1.’ 

But you may ask, “How can one justify 
curricular emphasis on a subject just be 
cause one might be requested to teach chem- 
istry in high school. The answer is obvious, 
but let me illustrate with other examples. 
During World War II I was told to lecture 
on gas warfare, without anyone taking the 
time to inquire if I had ever studied chem- 
istry. Evidently a knowledge of chemistry 
was not considered important, so long as 
practical applications of self-protection were 


stressed. At any rate my small knowledge 


1 Hopkins, B. Smith. General Chemistry for 
Colleges. D. C. Heath and Company, New York, 
1942, 3d Ed., pp. 758. 
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of chemistry again came to the fore especi- 


ally in giving examples and furthering un- 
derstanding of the nature of gases used in 
chemical warfare. Fortunately, there was 
no ultimate need in that war for such train- 
ing and knowledge. 

Both as a teacher and later as a school 
principal entrusted with responsibility in 
large measure for adequate educational and 
vocational guidance, I found that the col- 
lege chemistry course again came into its 
own. Frequently, students would request 
information on the reasons for studying 
chemistry and the opportunities in the field. 
Certainly, a guidance counselor, who has 
some knowledge of chemistry, is in a much 
better position—other things being equal 
to give more satisfactory answers to stu- 
dents about the possibilities and placement 
in the field, than one not so apprised. 

In the administrations of first aid, a 
knowledge of chemistry is invaluable. Not 
only teachers, but also those in the majority 
of occupations can profit from first-aid in- 
formation and from its closely allied study 
—chemistry. The aspect of “antidotes for 
poisons” is merely one instance of the ap- 
plication of the subject under consideration. 
Many ec: nmon medicines, that are fre- 
quently fourd in the home, are more mean- 
ingful to those possessing the fundamentals 
of chemical learning. 

My greatest need for at least a general 
knowledge of chemistry came more than 
two decades after taking the regular college 
course in the subject. As a consulting psy- 
chologist, I was asked to lay the ground- 
work for a program on alcoholism in an in- 
dustry with an employee population of 
18,000.2 This involved among other duties 
making a survey of absenteeism among 
plant alcoholics, the setting down of the ob- 
jectives and the policy of a plan, designing 
forms and procedures, and devising methods 
of referral. Not the least in importance 
was a chemical knowledge of alcohol with 

2 O’Brien, Cyril C. “Alcoholism among Disci- 
plinary Cases in Industry,” QO.J.S.A., Vol. 10, No. 
2, Sept. 1949, pp. 268-278. 
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the need of understanding the methods of 
treatment of alcoholism, especially methods 
employing pharmaceutical and medicinal 
approaches. Again chemistry was in the 
limelight and the basic course proved to be 
a life saver. It was so easy to refresh funda- 
mental, chemical concepts and where neces- 
sary, build upon previous chemical knowl- 
edge by relating the new data with the old. 

It was required to know something about 
tetraethylthiuram disulphide, adrenal cortex 
extract, and calcium therapy.* In the latter 
instance, a combination of calcium chloride, 
potassium chloride, dextrose, sodium 
chloride, sodium lactate, and water for intra- 
venous injection, can under certain circum- 
stances make a diffusible, chemical con- 
figuration, which is highly beneficial to 


alcoholics.* 


An adequate understanding of 
even the aversion technique or conditioned 
reflex treatment, which is often given to 
those addicted to alcohol, presupposes a 
knowledge of general chemistry. 

The college course in general chemistry 
has enabled me by means of private study 
to comprehend the highlights of the bio- 
chemical literature relation to alcoholism. 
Along these lines I have just finished read- 
ing Nutrition and Alcoholism, The Gene- 
totropic Approach, by Ruth Woods in 
Borden’s Review of Nutrition Research} 
The subject of alcoholism ramifies in many 
directions, important among which are both 
the chemical and biochemical aspects. 

It would be easy to continue citing cases 
where acquaintance with general chemistry 
has been the means of meaningful associa- 
tions and practical assistance. The afore- 
mentioned examples were characteristic of 


one individual’s experience. No doubt the 


3 O’Brien, Cyril C. “Calcium Therapy in the 
Treatment of Alcoholism,” Amer. Jour. Pharm., 
Vol. 123, No. 5, May, 1951, pp. 154-159 

4 O’Brien, Cyril C. “Hospital and Ambulatory 
Cases of Alcoholism: Intensive Calcium Therapy,” 
Jour. Am. Inst. Homeopathy, Vol. 45, No. 4, 
Apr. 1952, p. 83. 

5 Woods, Ruth. “Nutrition and Alcoholism, 
The Genetotrophic Approach,” Borden’s Review 
of Nutrition Research, Vol. XIII, No. 3, Mar.- 
Apr. 1952, pp. 29-48. 
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life experiences of others—with variations 
—could indicate the many needs and appli- 
cations of a basic course in general chem- 
istry. 

In the daily life of the average American, 
there is constant contact with chemistry and 
its educational implications. Common table 
salt, hard water, the chrome on the car, 
aluminum utensils, soap, washing soda, bak- 
ing soda, calcium chloride, potassium ni- 
trate, ammonia, carbon dioxide, carbon 
monoxide, it would be impossible to men- 
tion even a fair sampling without giving 
information that was encyclopedic in con- 
tent. And they are with us and affect us all. 
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Do we dare be up-to-date by mentioning 
atomic energy and the hydrogen bomb? It 
is easier on the nerves to list penicillin, 
streptomycin, terramycin, and aureomycin, 
and the newer discoveries for the relief of 
man’s physical ills. 

The regular, college course in General 
Chemistry has had great value for me with 

still 
It has 


respect to transfer of training. It 
helps to make daily living a pleasure. 

enhanced occupational status and opened 
up new vistas for solutions of problems. 
Experience has taught me the true worth 
when 


of such a pre-requisite. I also know 


to refer to a chemist or biochemist. 


A REPORT ON THE FIRST MEETING OF THE JOINT AIP- 
AAPT—NSTA COMMITTEE ON TEACHING MATERIALS 
FOR HIGH SCHOOL PHYSICS 


HAROLD S. 


SPIELMAN 


City College of New York, New York, New York 


T the recent Greenbrier Conference on 
A the Production of Physicists, the rec- 
ommendation was made that instruction in 
physics in secondary schools be improved 
through utilization of the services of pro- 
fessional physicists, who would plan and 
prepare modernized texts, manuals, and 
other needed materials [1]. 


plore these possibilities, three organiza- 


In order to ex- 


tions, the American Institute of Physics, 
the American Association of Physics Teach- 
ers, and the National Science Teachers As- 
sociation joined forces in 1955 to establish 
a Joint Committee on Teaching Materials 
for High School Physics. A grant was ob- 
tained from the National Science Founda- 
tion to support the work of this committee. 

The Joint AIP-AAPT-NSTA Commit- 
tee on Teaching Materials for High School 
Physics held its first meeting on May 31- 
June 1, 1956, at the New Jersey State 
Teachers College at Trenton, New Jersey. 


The following members were present: 


Kansas State Teachers Col 


Member, AAPT, APS 


S. Winston Cram, 
lege, Emporia, Kansas ; 
NSTA, AAAS 

Glenn H. Crumb, 
Wichita, Kansas; 


Wichita High School East, 
Member, NSTA 


Walter C. Michels, Bryn Mawr College, Bryn 
Mawr, Pennsylvania; Member, AAPT, APS, 
NSTA, OSA 

Fred T. Pregger, Chairman, New Jersey State 


Teachers College, Trenton, New Jersey ; Mem 
ber, AAPT, NSTA, AAAS. 


Harold S. Spielman, City College of 


New York, 


New York, New York; Member, NSTA, 
AAAS 

Robert B. Watson, University of Texas, Austin 
Texas; Member, AAPT, AAAS, ASA 


The report which follows is based upon 
the minutes as recorded by Dr. Watson and 
as edited and revised by Drs. Pregger and 
Michels. 

Following a preliminary discussion of 
aims and objectives, the committee selected 
the following as its two primary aims: 

1. To give aid to high school physics stu- 
dents who intend to continue with college 


training in science and engineering. 









2. To aid the teachers of physics in high 


schools. 

With respect to the first aim, the com- 
mittee agreed that at the high school level 
it was not possible to make real distinction 
among pre-engineering, pre-science, pre- 
arts and other students; so that it was rec- 
ognized that the high school physics course 
must remain a general course suitable for 
those who do not elect to major in science 
and engineering in college as well as for 
those who do. With these stated aims and 
reservations in mind, it was early pointed 
out that teaching materials should be kept as 
flexible as possible and that resource and 
enrichment materials should be made avail- 
able to the teachers. 

The committee also felt that these aims 
could not be achieved without paying some 
attention to the problem of the preparation 
of the young teacher of high school physics, 
with particular regard to improving this 
prospective teacher’s skill in both oral and 
written communication of ideas. <A resolu- 
tion to this effect was drawn up and trans- 
mitted to the then forthcoming Carleton 
Conference on Introductory College Physics 
Teaching. A copy of this resolution will be 
found in Appendix A at the end of this 
report. 

The committee then formulated the fol- 
lowing list of criteria and objectives to be 
employed in its consideration of teaching 
materials for a secondary school physics 
course. 

1. The texts and other teaching materials 
should emphasize the fundamentals of criti- 
cal thinking, with clear correlation between 
such critical thinking and experimental ob- 
servation. 

2. There is a place for the presentation of 
facts in textbooks and teaching materials 
where these facts help develop the funda- 
mental concepts and principles of physics. 

3. Communication of ideas should be 
thoroughly developed. 

4. These materials should promote the 
development of initiative, ingenuity, and 


proper attitudes and interests on the part of 
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the student, and present in a challenge to 
him. 

[It was felt that problem-solving ability 
and skill is a development closely associated 
with critical thinking; that instrumental 
skills and appreciations are secondary in 
importance to the stated objectives; and 
that the simple amassing of facts is like- 
wise secondary. 

The implementation of these aims and 
objectives led the Committee to consider: 

A. The organization and types of ma- 
terials to be desired in high school physics 
textbooks. 

B. Laboratory manuals and practices, 

C. Supplementary and resource materials 
intended primarily for the teacher. 


A. High School Textbooks 


In preparation for a discussion of high 
school physics textbooks, the several Com- 
mittee members read and criticized a num- 
A list of 
these texts, alphabetically by authors, is at- 


ber of high school physics texts. 


tached to this report in Appendix B. 

The results of this textbook analysis are 
summarized in the following statement 
made by Dr. Michels: 


It is a tragic commentary on the plight of the 
high school physics teacher that the six committee 
members present agreed unanimously that no one 
of the fourteen books reviewed could be consid- 
ered to an entirely satisfactory text. Certain 
good characteristics, such as flexible arrangement 
and the use of illustrations dealing with experi- 
ences common to a majority of students, were 
typical of some of the books. In these respects, in 
fact, some university and college texts may be 
considered to be inferior to those in use in the 
schools. On the other hand, many of the books 
fail to illustrate the essential unity of physics; 
they do not place proper emphasis on important 
laws and principles as compared with relatively 
unimportant ones; they contain too many careless 
or incorrect statements and definitions; they rely 
on ad hoc statements rather than on experimental 
evidence ; they make a fetish of avoiding even the 
simplest mathematical reasoning; they misuse 
analogies to such an extent that the student may 
well be confused, rather than helped, by them. 
One of the serious criticisms of most of the more 
recent texts is that the excessive use of the “unit 
system” .—based on the idea that education should 
be administered in a series of independent small 
doses,—has prevented the subject from being de- 
veloped as a logical entity and may therefore dis- 
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courage the student from achieving any intellectual 
growth during the course. 

\s a result of its textbook analysis, the 
committee formulated the following recom- 
mendations for the general approach to a 
satisfactory textbook organization: 

1. The text should show the unity of the 
various fields in physics. 

2. The text should place strong emphasis 
on principles and laws having wide applica- 
tion. 

3. The text should be flexible, providing 
sections (as opposed to paragraphs) which 
may be selected or omitted by the teacher 
without harm to the unity suggested in the 
first recommendation; such flexibility to 
appear largely after an establishment of the 
fundamental principles and laws. 

4. A community of experience should be 
established. developing an understanding of 
principles and laws through illustrations 
dealing with living experiences common to 
the majority, and with everyday examples, 
kept at an elementary level. 

5. In manner of logical presentation, 
clear and well-defined statements should be 
given, followed by letter and word equa- 
tions, and illustrations and applications: 
some everyday, some extended, some glam- 
orous, some humorous. 

6. The general vocabulary, as well as 
situations presented, style, and manner of 
presentation should be suited to the age 
level of the students. 

In addition to the foregoing recommenda- 
tions for the general approach to the organ- 
ization of a high school physics textbook, a 
number of other more specific recommenda- 
tions are listed below : 

1. Problems, things to do, questions, etc., 
should be placed at the ends of chapters to 
avoid break in continuity and unity of text. 

2. Illustrative examples should be in- 
cluded in moderation as illustrations of 
problem solving technique. 

3. Pictures, drawings, and the like 
should be so placed in composition to avoid 
break in continuity and unity of text. 

4. There should be more use (than at 
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present) of algebraic, trigonometric, and 
geometric expressions and of other simple 
mathematical techniques. 

5. Proper attention should be paid to the 
use of dimensions and significant figures, 
with consistency throughout the text. 

6. Pronunciation of technical and un 
familiar words should be included, prefer 
ably in the text. 

7. A glossary should be provided, care 
fully and accurately done, with page refer 
ences to the text. 

8. Additional and 


challenging references both to books and 


supplementary and 


current literature should be included at the 
ends of chapters. 

9. More careful consideration should be 
given to choice and treatment of analogies ; 
for example in connection with electric 
circuits. 

10. All kinds of printing techniques, in 
cluding color printing and other devices 
should be utilized, if properly done. 

11. Careful evidence for important state 
ments should be given as opposed to ad ho 
statements. 

The committee also felt that high school 
physics teachers often feel hampered in se- 
lection of subject materials from a given 
text where flexibility is provided, by the 
necessity for preparing students for regents, 
and college entrance examinations which 
given great emphasis on amassing a large 
collection of facts. The committee there 
fore addressed to the College Entrance Ex- 
amination Board, to the New York State 
Board of Regents, and to the societies to 
whom it is responsible, a recommendation 
that serious consideration be given to the 
modification of examinations in such a way 
as to encourage the primary objectives men- 
tioned above, at the cost of requiring a less 
rigid range of subject matter. A copy of 
this resolution will be found in Appendix 


ee 
B. Laboratory Manuals 


A discussion of laboratory manuals and 


procedures was introduced by Drs. Cram 





and Crumb, who studied such materials in 
preparation for the Committee Meeting. 
They pointed out the need for flexibility in 
laboratory experiments, using the philoso- 
phy of self-planning and the development of 
ingenuity through simple experiments; 
suggesting the use of the problem approach 
and of leading questions to proceed to the 
Although 


the committee has thus far given little more 


conclusions of an experiment. 


than a preliminary study to laboratory man- 
uals, it seems apparent that laboratory man- 
uals are in a worse situation than are text- 
books. With very few exceptions, only 
routine and uninteresting experiments, 
which contribute little to the student’s men- 
tal growth are available in present manuals. 
A study aimed at the eventual production 
of manuals that will use the problem ap- 
proach and will encourage ingenuity is now 
being carried forward by some of the mem- 
bers of the committee. The further con- 
sideration of laboratory manual materials 
and recommendations for the same were 


put on the future agenda for the committee. 


C. Supplementary and Resource Materials 


The committee concluded that supple- 
mentary anc resource materials for teachers 
should take the form of brief treatises or 
resource books, each written on a particular 
subject. These resource books should be 
written on an adult level, and on a broad 
basis; but recognizing the too-often-ob- 
served lack of technical training of the high 
school physics teacher who may make use 
of these materials. The style of presenta- 
tion used by the Scientific American was 
characterized as good. It was decided that 
these resource books should be kept within 
32 to 64 pages in length. The Committee 
felt that it should find some one person who 
would write, edit and attend to the publica- 
tion of such resource books. Inasmuch as 
there do not appear to be any such resource 


books presently available, the Committee 


teok it upon itself to write a few such books. 


232 SCIENCE EDUCATION 





It was understood that these resource books 
were to illuminate the material expected to 
be found in a high school physics text, were 
to follow the committee’s general aims and 
objectives, were to be replete with refer- 
ences, and were to include demonstrations 
as well as statements of principles. The 
following resource books are to be written 
and presented to the committee at the next 
meeting : 

1. Mechanics, Dr. Crumb 

2. Heat, Dr. Cram 

3. Synchros and Servomechanisms, Dr. 
Spielman 

4. Transistors, Dr. Spielman 

5. Concept and Use of Vectors, Dr. 
Michels 


6. Dimensional Analysis, Dr. Pregger 


N 


. Energy, Dr. Watson 

8. Molecular Motion, Dr. Cram 

It is understood that this list is not at all 
exhaustive and that these resource books 
as prepared by the committee will need edit- 
ing and rewriting for consistent style and 
content. 

The next meeting of the committee is to 
be held at Kansas State Teachers College 
in the Spring of 1957. 


BIBLIOGRAPHY 


1. “NRC-AIP Conference on the Production of 
Physicists,” Physics Today, 8:12, 14, June, 1955. 


APPENDIX A 


At a joint meeting of the A.A.P.T. A.I.P., 
N.S.T.A. Committee on Teaching Materials for 
High School Physics it was unanimously agreed 
that development of communication skills is a 
primary objective of high school physics instruc- 
tion. In order to help achieve this objective the 
Joint Committee requests that the Carleton Con- 
ference on Introductory College Physics Teaching 
consider, study, and make suitable recommenda- 
tions concerning the problem of improving the 
communication skills of prospective physics teach- 
ers through increased emphasis upon written and 
oral reporting in college physics courses, and 
through any other means deemed feasible, prac- 
tical, and desirable by the Carleton Conference. 

Adopted by the Committee, 1 June 1956. 
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APPENDIX B 


LIST OF TEXTS REVIEWED 

1. Baker, D. L., Fuller, R. W. and Brownlee, 
R. B. Elements of Physics. Boston: Allyn and 
Bacon, Inc., 1953. 

2. Black, N. H. and Davis, H. N. Elementary 
Practical Physics. New York: The Macmillan 
Company, 1948. 

3. Blackwood, O. H., Herron. W. B. and 
Kelly, W. C. High School Physics. New York: 
Ginn and Company, 1951. 

4. Bower, E. O., Robinson, E. P., and Conner, 
W. R. Dynamic Physics. Chicago: Rand Mc- 
Nally and Company, 1947. 

5. Brown, H. E., and Schwachtgen, E. C. 
Physics; The Story of Energy. Boston: D. C. 
Heath and Company. 

6. Burns, E. E., Verweibe, F. L., Hazel, H., 
and Van Hooft, G. E. Physics, a Basic Science. 
New York: D. Van Nostrand Company, 1954. 

7. Carleton, R. H., Williams, H. H., and Buell, 
M. H. Physics for The New Age. Chicago: 
J. B. Lippincott Company, 1954. 

8. Dull, C. E., Metcalfe, H. C., and Brooks, 
W. O. Modern Physics. New York: Henry 
Holt and Company, 1955. 

9. Marburger, W. G. and Hoffman, C. W. 
Physics for Our Times, New York: McGraw- 
Hill Book Company, 1955. 

10. Marcus, A. Physics for Modern Times. 
New York: Prentice-Hall, Inc., 1952. 

ll. Millikan, R. A., Gale, H. G. and Coyle, J. P. 
New Elementary Physics. New York: Ginn and 
Company, 1944. 

12. Nelson, O. A. and Winans, J. G. Everyday 
Physics. New York: Ginn and Company. 

13. Ruchlis, H. and Lemon, H. B. Exploring 
Physics. New York: Harcourt, Brace, and Com- 
pany, 1952. 

14. Whitman, W. G. and Peck, A. P. Whitman 
—Peck Physics. New York: The American 
Book Company. 


APPENDIX C 


The Joint Committee on Teaching Materials 
for High School Physics, the members of which 
have been appointed by the American Institute of 
Physics, the American Association of Physics 
Teachers, and the National Science Teachers As- 
sociation, has for some time been engaged in a 
study of secondary-school physics courses and text 
books. As a result of its study, the Committee 
has concluded that the range of material now in- 
cluded in many physics courses is so wide that it 
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cannot be covered with understanding by a student 
of high school age,—depth is being sacrificed to 
breadth. The teaching of physics could be im- 
proved if certain objectives, such as the acquisition 
of detailed knowledge of facts and the develop- 
ment of manipulative skills were subordinated to 
the primary objectives: 


1. The encouragement of critical thinking, in- 
cluding problem solving, 

2. The development of interest in science, and 
the encouragement of ingenuity and initiative, 

3. The stimulation of attitudes of inquiry and 
open-mindedness, 

4. The provision of practice in communication 
by verbal, mathematical, and graphical means 


We firmly believe that a change of emphasis in 
this direction is essential if the present dangerous 
decline in the number of students entering sci- 
entific and engineering careers is to be halted. 
The Committee is therefore recommending to au- 
thors and to publishers ways in which text books 
can come closer to meeting the primary objectives 
than they do at present. It is also accepting 
responsibility for the preliminary development of 
resource materials specifically designed for the 
continued in-service education of teachers of 
physics. These steps can accomplish little if the 
schools find it necessary to prepare students for 
examinations which emphasize those objectives 
that are of only secondary importance 

Be it therefore resolved that the Joint Commit 
tee on Teaching Materials for High School 
Physics recommend to the College Entrance Ex 
amination Board, to the New York State Board 
of Regents, and to other groups responsible tor 
testing second: ry school students of physics 
they give serious consideration to the modificatior 


that 
of their examinations in such a way as to en- 
courage the primary objectives listed above, at the 
cost of requiring a less rigid range of subject 
matter. 

The members of the committee whose names 
and affiliations are appended, offer to the various 
examining bodies their help toward this end, botl 
as individuals and as members of the professional 
organizations that they represent 

Be it further resolved that this resolution be 
recorded in the minutes of the Committee and 
that copies be sent to appropriate officers of the 
College Entrance Examination Board, the New 
York State Board of Regents, the American In 
stitute of Physics, the American Association of 
Physics Teachers, and the National Science 
Teachers Association, 


\dopted by the Committee, 1 June 1956 





) asrerepee of rewarding summer jobs 
which can lead to professional advance- 
ment are awaiting nature-study enthusiasts, 
women science teachers, and college girls 
and graduate students interested in the 
natural sciences. These are the hundreds 
of nature consultants’ assignments at camps 
by 650 Girl Scout 
throughout the country, and the thousands 


operated councils 
of openings there for camp counselors to 
live and work with girls in their units. 

Many women look forward to their sum- 
mer jobs at Girl Scout camps as a welcome 
change from their year-round activities. 
They return year after year, to enjoy living 
and working with girls 7 through 17 years 
old in the relaxed and friendly atmosphere 
of the out-of-doors. They look forward to 
opportunities to engage in their hobbies, 
to find new interests and new friends, and 
to enlarge their professional experience. 
\nd the combination of full maintenance 
plus some salary, with life in the out-of- 
doors, makes a summer at camp seem almost 
like a vacation with pay. 

The nature consultant’s primary respon- 
sibility is to counsel fellow-campers in the 
ways of nature. The camp’s own setting 
dictates much of the information to be im- 
parted to girls and adults alike—seashore 
and mountains, desert and woodland, all 
pose their special questions about flora and 
fauna, geological and ecological features, 
conservation, change or development. The 
consultants who help youngsters enlarge 
their knowledge of the fascinating and ever- 
changing out-of-doors can be sure they are 
encouraging them to develop interests 
which can lead to life-long hobbies and 
even to careers. 

Requirements for jobs at Girl Scout 


good health, of 


summer camps are simple 


GIRL SCOUTS OF AMERICA NEED NATURE COUNSELORS 


course, plus patience, enthusiasm, adapt- 
ability and love for children. Knowledge 
of camping is helpful. Candidates must be 
in sympathy with the general objectives 
and the philosophy of Girl Scouting. And 
all Girl Scout workers must be interested 
in helping girls of different backgrounds 
enjoy to the full their opportunities to live, 
work, and play together. 

To qualify for a nature consultant's as- 
signment, a woman must be at least 2] 
years of age. She should have the required 
broad range of specialized knowledge, based 
either on formal training in the natural sci- 
ences, or on informal personal interest in 
and study of nature and the out-of-doors. 
She also should be accustomed to working 
with young people on a basis of informal 
give-and-take. 

Camp counselors should be at least 18, 
and should have had experience both in 
camping and in working with children as a 
leader, teacher or program consultant. If 
the candidate also is a nature enthusiast, so 
much the better ! 

Salaries are determined by the individ- 
ual’s experience, qualifications and training. 
Depending on the length of the camping 
season and the location of the camp, such 
incidentals as laundry and travel expenses 
may be included. A basic pre-camp train- 
ing session of about five days’ duration is 
provided for all staff members. 

Women interested in Girl Scout camp 
jobs near home should get in touch with the 
nearby Girl Scout council, usually listed 
under “G” in the phone book. For open- 
ings in other parts of the country, write 
directly to Miss Fanchon Hamilton, Re- 
cruitment and Referral Adviser, Girl Scouts 
of the U. S. A., 155 East 44th Street, New 
York 17, N. Y. 
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FLORIDA SCIENCE FORECAST FOR 1956 * 


ROBERT D. 


MacCurpy 


College of Education, University of Florida, Gainesville, Florida 


STATION ANNOUNCEMENT 


a. and Warmer, Today and Tomor- 


In the 
manner of a weather forecast, we will pre- 


row, and for a time to come.”’ 
sent a science forecast for Florida—a fore- 
cast that is based on our first full year’s 
experience with science fairs culminating 
with the first Florida State Science Fair in 
Gainesville, March, 1956. 


LOCAL FORECAS1 


It’s fair today and here is the report of 
the first Florida State Science Fair. It has 
captured the interest of many people. Why ? 
Interest has been defined as a “pleasant re- 
action to a personal experience.” It was a 
personal experience for the following: 65 
judges, 26 members of the operations com- 
mittee, 25 members of the policy committee, 
10 University departments, 10 Florida col- 
leges, 84 contestants with their friends and 
families, 34 Science Talent Search contest- 
ants, 28 communities, and to the people of 
Florida through the press, radio, TV, and 
spectators at the Fair. That it was pleas- 
ant is attested by the fact that many have 
written and spoken testimonials wanting 
more and more fairs. 

It will be warmer because we will sustain 
the present interest. It will be done this 
way: Follow-up questionnaires to science 
talent search and science fair contestants ; 


college evaluators; committee members; 


and teachers: continued news releases; 
Florida News to 1,800 


teachers ; pictures to communities ; summer 


Science science 
schools with captive audiences ; contestants 
who will spread the word; and by the 
Council for Encouragement of Future Sci- 
entists. 


*Paper presented at the Annual Meeting of 
the Florida Education Association in Miami, 
April, 1956, and at the Florida Council for the 
Encouragement of Future Scientists. 
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The 


Plans and 


It will be fair tomorrow! 1957 
State Science Fair is underway. 
operations have started with the location in 
Gainesville once more. This should result 
in a bigger and better fair. It should be 
warmer also because we will have experi 


enced committees, cumulative experience, 


supplies now on hand, more and_ better 
awards, more and better coverage (ear 
lier), appeal to more contestants (limit 


200), more local action on project prepara 
tion, more local fairs, more county fairs, 
more regional fairs (St. Petersburg and 
Pensacola added to Miami), more peopl 
involved everywhere. 

LONG 


RANGE FORECAST 


Meteorologists like to make a long-rang« 


forecast. Let’s try one here 


(1) Science fair projects are ready mad 
and ideal entries for other contests, such as 
papers, reports, photographs, charts, models 
Project 
America 
Chart Contest, Jackson Memorial Cancer 


Worcester 


| aboratory. 


for Future Scientists of American 


Contest, Future Scientists of 


Research Laboratory, Founda 


tion Experimental Biology 


Lomb Scholarship 


Bausch and contests 


Westinghouse Science Talent Search, for a 
recommendation to science camp at F.S.U 
These opportunities will increase all along 
the line. 

(2) New contests will develop: science 


photograph, medical science (already the 


\.M.A. is involved), 


and science contests. 


math and joint math 
The Florida Council 
for the Encouragement of Future Scientists 
Activities 


(3) Loans, grants, scholarships, and sup 


has a Committee on New 
plies will be forthcoming for students to 
support their research (A.A.A.S.) and con 
tinued progress. 

(4) 


science as they will reach for more informa- 


Teachers’ activities will increase in 
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tion and help for their active students which 
will be obtained by personal contact, cor- 
respondence, associations, professional 
courses, reading, and observing. 

(a) Teachers will be forced to become 
more of a resource person. They will let 
students run their own clubs, fairs, proj- 
ects. Help each other and learn by doing. 

(b) Teachers will have more available 
help. Funds, loans, jobs, summer scholar- 
ships, consultation fees, and editorial stip- 
ends. 

(c) Continued supply of superior science 
students will prove to all that here is a 
superior science teacher. Recognition and 
awards will follow by F.A.S.T., National 
Teaching Association, Florida Academy, 
Industry, N.S.T.A., A.A.A.S., Local com- 
munity and state. Professional prestige at 
last ! 

(5) Increased industrial participation. 
This year industry contributed $1,600 for 
Florida ; next year there should be: 

(a) More prizes and awards; 

(b) More personal activity by member- 
ship in Florida Council for Encouragement 
of Future Scientists, in Florida Science 
Fair activities, and in the Florida Science 
Talent Search activities. 

(6) Increased professional participation 
this year. Ten colleges participated in the 
Science Talent Search and Science Fair. 
Next year members of the medical associa- 
tion, engineering societies, nurses and 
medical technologists will be asked to: 

(a) Join the Florida Council for En- 
couragement of Future Scientists. 

(b) Give awards and funds. 

(c) Be judges, serve on committees, etc. 

(d) Be career consultants. 

(7) Increased P.T.A,. activity and par- 
ticipation. The P.T.A.’s are curious. This 
year they had a course in Tallahassee for 
superior science students. Dads are pleased 
with Junior’s science and will work with 
him. Both parents are relieved of the 
worry over juvenile delinquency and proud 


of the public honor for Junior and his 
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teacher. They will spend more time and 
money on Junior’s increased science actiy- 
ity. They see that it pays! 

(8) There will be increased participation 
by the school administrators because : 

(a) Students and science teachers win 
public honors in competition. 

(b) There will be awards ceremonies, 

(c) There will be local fairs to show off 
the local school. 

(d) They will help by signing, approy- 
ing, arranging, greeting, congratulating; 
they will be in on the act. 

(e) Trophies for the school will begin to 
arrive to be placed in the case with the lov- 
ing cups for football. What has come to 
pass ? 

(9) There will be increased jealousy by 
teachers of other subjects for: 

(a) “Junior spends all his time on sci- 
ence and won't learn his French verbs.”; 

(b) “Junior wants to write his English 
composition on science research reports in- 
stead of poetry or Shakespeare.” ; 

(c) “Science activities conflict with play 
rehearsals, band concerts, and the school 
paper.” 

(d) “Nobody wants to learn to spell any- 
more. Nobody wants to read the classics. 
They all want science-fiction.” 

(e) “After school jobs and assignments 
go begging. Students are to busy with proj- 
ects.” 

(An answer: Teach other subjects 
through science. Use science as the mo- 
tive-for the 3 R’s and the 3 R’s will be 
even better.) 

(10) Increase in public awareness and 
support. The more public elements that 
are involved and interested, the better for 
science education. 

(11) Increased bond of comradeship ot 
science teachers and their science students 
for they play, work, study, compete, lose, 
win, receive honor, and grow older to- 
gether. 

(12) Increase in potential scientists go- 


ing to college. Students want to stay in 
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science and have found new ways to do it. 

(13) Increased up-grading of science all 
along the line. You can't satisfy students 
with the same old routine classical course 
when they have been living with science 
since age seven. It is their hobby and 
passion. Competition will force even the 
most reluctant dragons to get into the act. 
What do teachers do when the students al- 
ready know the answers? 

(14) College science courses will im- 


prove; these forces will change them: 
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(a) Personal participation of the profes- 
sors in the science activity programs. 

(b) Better students. 

(c) More science students. 

(d) More A’s on the entrance exams. 

(e) Superior science students in_ the 
class. 

(15) America and Florida will get a 
far greater supply of scientific manpower 
and they will build us a more natural, ra- 
tional, peaceful climate for living in the 
future. 


BOOK REVIEWS 


Woir, Harotp. Walk with God. New York 
(130 West 42nd Street): Pageant Press, Inc. 
136 P. $2.50. 

Walk with God is a collection of 134 short 
prose-poems tied together by a religious theme. 
A Methodist minister in Perry and Thompson- 
ville, Kansas, the author writes of freedom, char- 
acter, personality, home, children and God’s Su- 
preme Creation—Man. 

The poems have been read and enjoyed by 
thousands and serve as an inspiration to all who 
read them. One prose-poem example: 

Do you find it hard to believe there is a God 
above? Or to believe that Bible verse that 
says that God is Love? You should be able 
to see God in this world He has made... . In 
every tree, flower or plant, or in every blade of 
grass... . It is our God who sends the sun, the 
gentle dew and rain. . . . Some of God is in every 
seed to make it produce grain. . . 
God is present in the singing of the bees... . Or 
when the wind is whispering through the weeping 
willow trees. . . . You should see God in the 
winters, the summers, autumn, spring. . . . In fact, 
you should see the Lord in a hundred millicn 
things. 


. The voice of 


Montacu, Asniey. Immortality. New York 
(795 Broadway): Grove Press, 1955. 72 P. 
$1.00. 

Immortality is the three lectures given by Pro- 
fessor Montagu at the Brooklyn Institute of Arts 
and Science March 1, 8, and 15, 1951. 

The first lecture considered Biology and Im- 
mortality. At the conclusion of this lecture Pro- 
fessor Montagu said, “I cannot but see that the 
notion of a physical soul surviving after death is 
forever shattered. Do men then, at death vanish 
into husks and the formless ruin of oblivion? 
Physically, yes. Culturally, No.” 

The second lecture on The Belief In Immor- 
tality traces man’s early and continuing belief in 


immortality. Even Neanderthal man of 150,000 
years ago believed in a future life \ belief in 
immortality makes life more endurable. “A beliet 
in immortality becomes a social discipline for the 
regulation of human behavior.’ 

In his third lecture on Jmmortality and Ethics, 
Dr. Montagu says “And since men’s thoughts ar 
a reflection of their souls, of themselves, their 
souls, in this sense, may be said to live on in their 
thoughts, in their deeds, in their works, and this, 
I believe, is the only real immortality.” With 
this view point, the author seemingly believes fe 


people ever attain immortality—for extremely fey 


men’s deeds, thoughts, works go on more thar 
generation or s 

It seems rather strange and significant that Dr 
Montagu completely ignores immortality from tl 
standpoint of religion, or from the standpoint 
the Bible. 

Why? Most thinking men today would argu 
for the reality of immortality from a religious or 
Biblical viewpoint rather than on any of th 
three bases selected by Dr. Montagu 


ZorN, WALTER Lewis. The Descendants 
Presidents of the United States of America 
Monroe, Michigan (3155 Bluebush Road 
William Lewis Zorn, 1955. 182 P 


1 


The reviewer has long desired to have a book 
like this. Much interesting information is pro- 
vided in this book which includes the birthplace, 
home and grave of each president, as well as 
much detailed information about each president 
Numerous photographs are  included—photo 
graphs of birthplace, early homes, tombs, m« 
morials, and descendants. 

Charts summarize the genealogical data for 
each president Washington, Madison, Polk, 
Buchanan and Harding had no children. Tyler 
had the most children. He had fifteen children 
by his two wives. The descendants of Fillmore, 
Pierce, Lincoln, Arthur, and McKinley have died 
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out. Thomas Jefferson has had the most de- 
scendants—1,225. Adams ranks second with 734, 
and Harrison third with 473. James Taylor II 
had two great-grandsons who became president 
of the United States—Madison and Taylor. John 
Quincy Adams was the son of John Adams. 
Benjamin Harrison was the grandson of William 
Henry Harrison. Mrs. Grover Cleveland was 
the youngest first lady-2l-and the first first-lady 
with a college degree. 

Evidently a tremendous amount of research 
and correspondence went into the compilation of 
this book, 

This is a fine book for everyone to have per- 
sonally and should be in every library. Not only 
a fine reference, but a fine book to read as well. 
It should be a must for every history teacher. 
The reviewer placed this book on his very best or 
most unusual book sheli—the kind of a book one 
is likely to return to time and time again. It is a 
book one can really treasure! 


ZorN, WALTER Lewis. The Capitols of the 
World. Monroe, Michigan (3155 Bluebush 
Road): Walter Lewis Zorn, 1955. 115 P. 
Meeting places of elected legislatures are pic- 

tured in this unusual and quite attractive book on 
The Capitols of the World. As the author so 
well points out, it is not always easy to determine 
whether a given country or building can right- 
fully be denoted a capitol. Different words are 
used for “capitol” such as “parliament,” “diet,” 
and so on. Only legislative buildings where the 
representatives are elected by people are in- 
cluded. No attempt was made to get pictures 
of any capitol buildings behind the Iron Curtain, 
although a few are included. 

The author personally visited all of the pro- 
vincial Parliament buildings in Canada, which 
appear first in the book. 

The book, which consists primarily of photo- 
graphs of the various capitols of the world, will 
have appeal to many general readers, people in- 
terested in geography, government, and history. 
The book is recommended as a beautiful reference 
book for high school and college libraries. 


ZorRN, WALTER Lewis. Waterfalls of the World. 
Monroe, Michigan (3155 Bluebush Road) : 
Walter Lewis Zorn, 1955. 412 P. 


Most of the important waterfalls of the world 
are here depicted in an unusual display of photo- 
graphs. As the author states, waterfalls are 
probably the most beautiful natural phenomenon 
in the world, rivaled only by snow-capped moun- 
tains. 

Waterfalls vary in height, width, and volume. 
Niagara Falls has the distinction of being viewed 
by more people than any other falls in the world 
and is consequently the best known. The highest 
falls in the world is Angel Falls in Venezuela 
which was discovered in 1937. It is 3,212 feet 
high. The Dry Falls, Coulee, Washington are 
former falls consisting of five -horseshoes three 
miles wide and 400 feet high where the ancient Co 
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lumbia River once crested over them fifty feet jn 
depth. They are the largest falls the world has 
ever known, but are now dry because the Co- 
lumbia River changed its course. Falls in one 
place may be considered only a ripple elsewhere. 

This is a beautiful book of especial interest to 
geography and geology teachers and all those 
who are thrilled at the beauties of nature. This 
is an excellent reference for school libraries, It 
is a most complete pictoral record of waterfalls, 
Hundreds of photographs are included in this 
unusual book. 


PeLLA, Mitton O. The Status of Science Offer- 
ings in Wisconsin Schools in 1955-56. Madi- 
son, Wisconsin: Milton O. Pella, School of 
Education, University of Wisconsin, 1956. 32 P. 
This study by Dr. Pella constitutes an impor- 

tant contribution to science education. Science 

teachers and administrators not only in Wis- 
consin, but all across the land will find this in- 
vestigation of significance to them. 

The data is based on information assembled 
from most of Wisconsin’s secondary schools. Dr. 
Pella has identified science enrollment patterns, 
in schools of differing size, which suggests that 
interest in the study of science by high school 
pupils is directly related to the school’s ability 
to provide teachers who are primarily prepared 
as science teachers and fully devoted to teaching 
science. The pamphlet includes numerous tables 
which summarize the information secured. 

Some 80,000 pupils of a total Wisconsin enroll- 
ment of 145,517 were enrolled in science. Gen- 
eral science was offered in 371 of the 425 high 
schools (87.3 per cent) with some 24,540 pupils 
(16.9 per cent of the total school population) or 
56.2 per cent of ninth grade pupils. 

Biology was offered in 94.4 per cent (401 of 
425 schools). There were 30,994 pupils, 21.3 per 
cent of the total enrollment or 76.1 per cent of 
tenth grade pupils. 

Chemistry was offered in 72.5 per cent (308 
schools) with 14,314 pupils, 9.8 per cent of total 
pupil enrollment or 42.7 per cent of the eleventh 
grade. 

Physics was offered in 72 per cent (306 schools) 
6.1 per cent of the total enrollment, or 32.2 per 
cent of the twelfth grade pupils. 


Stover, FRANK B., Winans, S. DAvipD, AND 
WILKINS, WiLToN A. Science and Mathe- 
matics Teaching in New Jersey Public High 
Schools. Trenton, New Jersey (175 West 
State Street): State of New Jersey, Depart- 
men of Education, 1956. 17 P. $.25. 

Contents of this pamphlet indicate the scope 
and content of this significant compilation and 
discussion: What is the Problem?, New Jersey 
Enrollments in Science and Mathematics Courses, 
Course Offerings in New Jersey High Schools, 
Class Size in Science and Mathematics Classes, 
The Supply of Trained Teachers, Preparation of 
Teachers, Teaching Assignments, Compensation of 
Teachers, Do New Jersey Students Seek Sci- 
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entific and Engineering Careers? Implications, 
and A Look Ahead. 

This study has significance not only for science 
teachers and educators in New Jersey, but is of 
value to these persons all across the land. 


SHERMAN, Rospert C. Life and Death of the 
Soil. Chicago (57 West Grand Avenue) : Sci- 
ence Research Associates, 1955. 48 P. 

This is one of the Modern World of Science 
booklets. It is a timely, well-written, illustrated 
booklet on soil conservation and its meaning for 
every human being. It tells about dust storms, 
the formation of contour forming, how 
plants and animals help each other, what man 
does to make the land less fertile, how the pas- 
senger pigeon became extinct, how the gypsy 
moth became a pest. 

Life and Death of the Soil is an unusually fine 
booklet on soil conservation and is recommended 
for the science book shelf, the biology, general 


soil, 


science, and elementary school teacher. 

The author, Dr. Sherman, is professor of Biol- 
ogy and Chemistry and Director of Science Edu- 
cation at North Texas State College, Denton, 
Texas. He is also Chairman of the Texas State 
Resource-Use Advisory Committee. 


Swezey, KENNETH M. Chemistry Magic. New 
York (330 West 42nd Street) : McGraw-Hill 
Book Company, 1956. 180 P. $4.50. 

Many chemistry and science teachers will recall 
the practical chemistry experiments written by 
Mr. Swezey that appeared in the Home Chemistry 
department of Popular Science Monthly for 
nearly twelve years. Chemistry Magic uses the 
same pattern, so much appreciated by numerous 
chemistry teachers, including the reviewer. Mr. 
Swezey is well remembered for his two other 
unusually fine books Science Magic and After- 
Dinner Science, two other books every chemistry 
teacher as well as general science teachers should 
have. All three books are highly recommended 
for the elementary and secondary science teacher 
and as a reference on the elementary 
book shelf. 

Chemistry Magic has 200 
experiments that show how chemistry affects our 
everyday lives. Mr. Swezey has personally done 
and perfected all the experiments in this book. 
Most of the experiments are perfectly harmless, 
no matter how they are done. Because purchased 
laboratory equipment is no more expensive than 
equipment is 


science 


some fascinating 


homemade equipment, purchased 
used throughout. 

This book is fine 
enthusiast, the teenage 
student chemist, chemistry clubs, the chemistry 
the general teacher, and the 
elementary science teacher. 


home-laboratory 
fan, the 


the 
chemistry-set 


for 


teacher, science 


There are experiments on metals, non-metals, 
gases, plastics, color, stains, textiles, foods, syn- 
thetics, rubber, oil, colloids, and so on. 

Yes, this is indeed an unusually fine book! 
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BARNARD, J. DARRELL AND EpwArps, Lon. The 
New Basic Science. New York (60 Fifth 
Avenue): The Macmillan Company, 1956. 632 


P. $4.20. 

The ultimate test of the value of any textbook 
is how effectively and adequately it meets the 
every day teaching needs of the classroom. This 
book meets that requirement with flying colors. 
Students think it is an outstandingly fine book— 
one of the very best they have ever had. The 
content appeals to them, the literary style is most 
readable, the teaching aids most useful, the illus- 
trations adequate and well—selected. 

The book is intended for.a basic course in the 
sciences in the junior and senior year of high 
school. Content includes 13 units and 31 chapters. 

The authors are experienced teachers of science 
in the classroom—both at the secondary and at 
the college level. Dr. Barnard has been Chair- 
man of the Department of Science Education, 
School of Education, New York University, for 
many years. He is a well known NARST mem 
ber and president of NARST. Dr. 
Edwards is Chairman of the Science Department, 
Danbury State Teachers College, Danbury, Con- 
necticut. 


former 


DewuHurstT, Jf. 


q FREDERICK AND ASSOCIATES. 
America’s Needs and Resources. New York 
(330 West 42nd Street): Twentieth Century 
Fund, 1955. 1148 P. $10.00. 
The original edition published eight years 


earlier, established itself as a classic of modern 
day research, the standard reference 
source on past achievements, present status and 
future possibilities of the whole 
nomic system. This 
pletely revised and rewritten and is even more 
comprehensive. 

This is a 


becoming 


American 
edition has been com- 


eco- 


new 


reference excellence for 


American 


par 
life—consumer education, 
conservation, natural resources, uses and reserves, 
health and 
liquor and tobacco, 


many 
aspects of 
recreation, welfare, 
food, 
agriculture, labor, industry, income, and expendi- 
tures. Numerous graphs and charts supplement 
the textual material. 


transportation, 
medical care, housing, 


So vast and comprehensive is the treatment that 
it is not possible to do justice to the book in a 
short review. We wish it were possible to quote 
some passages to illustrate the characteristic as 
pects of the study, but space prohibits 

Laymen as well as teachers of science, geogra 
phy, health, conservation, economics, commerce, 
will find this a reference. It is 
recommended for public 
libraries and for individual copies whenever possi- 


ble. 


and so on fine 


especially school and 


JAFFEE, BERNARD. New World of Chemistry. 
New York: Silver Burdett Company, 1955. 
677 P. $4.16. 

This is the fourth revision of a high school 

textbook in chemistry, first published in 1935, 


In this revision, the text has been largely re- 
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written, newly designed, and newly 

High school students using this text and suc- 
cessfully passing the course can have an excellent 
chemistry. Fundamentals 
formula writing, writing and balanc- 
the 


basic background in 
are stressed 
ing 
structure of the atom. 

In format the book is most attractive. Illustra- 
black and color. 
There are excellent suggested learning and teach- 
ing helps. 


equations, problem solving, electronic 


tions are in white as well as 


Situ, Victor C. AND Jones, W. E. Exploring 
Vodern Enjoying Modern Science, 
and Vodern Science. Chicago: J. B. 
Lippincott Company, 1956. 353 P., 466 P., and 
654 P. 


The above three revised editions of 


Science, 


Using 


this very 
attractive and widely used series, first published 
in 1951, are the 7th, 8th, and 9th grade books of 
the I ippincott Science Series. Mr. W. R. Teeters, 
Director of Education in the St. Louis Public 
Schools St. Louis, Missouri, acted as consultant 
Mr. Smith teaches general science 
in the Ramsey Junior High School, Minneapolis, 
Minnesota. Mr. Jones is Chairman of the Science 
High School, 


for the series. 


Department, Evanston Township 
Evanston, Illinois. 

Each book consists of six units with one or two 
chapters for each unit. Each chapter is divided 
into a number of problems. Each chapter has 
thinking, summarizing, and 
activities. The numerous illustrations in 
and in biack and intended to arouse 
interest, give an f details and 
processes, and supplement and enlarge the pupils 


exercises in review 
color 
white are 
understanding « 


experiences. There is a mastery test booklet for 

each of the three books, available to teachers using 

the three pooks. 

SYMPOSIUM The American Association of 
College for Teacher Education Yearbook. 
Oneonta, New York (11 Elm Street) : Edward 
C. Pomeroy, Executive Secretary, 1955. 310 
P. $2.50. 





This Eighth Yearbook of AACTE presents the 
papers and activities of the Chicago meeting. 
There is a paper by Samuel M. Brownell, then 
> oe Education, Alonzo F. 
Meyers of New York University, and Edward C, 
Pomeroy. 


Commissioner of 


There numerous panel reports, 
reports of curriculum clinics, and reports of activi- 
ties of AACTE. 

Persons interested in problems of teacher edu- 
cation will find much value in reading this Eighth 


Yearbook. 


are 


Symposium. The American Association of 
College for Teacher Education Yearbook. 
Oneonta, New York (11 Elm Street) : 
C. Pomeroy, Executive Secretary, 1956. 
P. $250. 


Edward 
207 


Ninth Yearbook of the American 
Association of Colleges for Teacher Education. 


This is the 


SCIENCE EDUCATION 


illustrated. 
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Many papers and panel discussions of the AACTE 
are presented in this Yearbook. 
teacher 


Many facets of 
discussed. In main 
the discussions are along rather broad, general 


education are the 
lines rather than on specific, detailed suggestions 

There is a proposal for a study of science 
teacher education by John R. Mayor, Director of 
the Science Teacher Improvement 
the American for the 
ot Science. 


Program of 


Association Advancement 


SmitH, G. Kerry (Editor). 
Higher Education. 1955. Washington, D. C. 
(120 Sixteenth Street, N.W.) Association for 
Higher Education, 1955. 343 P. $3.00. 
This book is a summary of the Proceedings of 

the Tenth Annual National Conference on Higher 

Education held at Chicago February 28-March 

2, 1955. The conference divided 

groups with an Statement 

Recorder’s Report made for each group. 


Current Issues 


into 40 
and a 

The 
general theme of the conference was “The Mean- 
ing and Mission of Higher Education with Im- 
plications for Future Practice.’ There were 780 
participants 410 and universities 
(125 college presidents, 40 vice-presidents, and 
232 deans). 


was 
Analyst's 


from colleges 


An idea of the general coverage of the con- 
ference may be had from examples of group dis- 
cussion themes: Who Should Go to College? 
What Methods Should Be Employed in Selecting 
College Students?, What Should Be the Balance 
Between Liberal and Specialized Education?, 
How Can Conflicting Points of View on Teacher 
Education Be Resolved?, What are Some of the 
More Effective Ways of Starting and Appraising 
a Program of General Education?, and What 
are Some of the More Effective Ways of Meeting 
Student Needs in Science Through Programs of 
General Education? 


Smiru, G. Kerry (Editor). 
Higher Education, 1956. Washington, D. C. 
(1201 Sixteenth Street, N.W.): Associatior 
for Higher Education, 1956. 363 P. $3.00. 


Current Issues i 


This is the proceedings of the Eleventh Annual 
National Conference on Higher Education held 
at Chicago, March 5-7, 1956. The report con- 
sists of eight major addresses and 36 reports of 
group discussions. Four of the former were: 
The Outlook for Higher Education in America 
by Herman B. Wells; Efficient and Effective 
Teaching by Warner G. Rice, The World of the 
American Student by Harold Taylor, and Soviet 
Education: Renewed Challenge to the American 
People by William Benton. 


WEEKS, 


ments, 


Mary Exvrira. Discovery of the Ele- 
Easton, Pennsylvania: Journal of 
Chemical Education, 1956. 910 P. 

This is the sixth edition of what is recognized 
by chemists everywhere as the finest treatise 
relating to the discovery of the present 101 chemi- 





APRIL, 


cal elet 
the fir: 
in che 
book h 
referen 
studen' 
chemis 

This 
Henry 
Atomi 
found 

Coll 
school 
source 
and wu: 


SymP¢ 

catic 

Stre 

$1.0 

Art 
and ( 
the P. 
Lerge 
by Pt 
Thou: 
Mass 
Histo 
McLi 
by Fr 
Proc 
Test 
Selec 


Syl 
Ni 
Ed 


TI 
publ 
Ciati 
appr 
grou 
of i 
beer 
scor 
for 
com 
inte 


S 





a No. 3 


\ACTE 
acets of 
ie main 
general 
restions, 
science 
ector of 
ram of 
icement 


SUCS in 
D. C. 
ion for 
) 
lings of 
Higher 
March 
into 40 
and a 
. The 
Mean- 
ith Im- 
ere 780) 
ersities 
ts, and 
le con- 
up dis- 
ollege? 
‘lecting 
salance 
‘ation?, 
‘eacher 
of the 
raising 
What 
leeting 
ams of 


ues in 
Me 
ciation 
3.00. 

Annual 
n held 
t con- 
rts of 
were: 
merica 
Fective 
of the 
Soviet 
erican 


mized 
-eatise 
hemi- 








Aprit, 1957] 


cal elements. The reviewer many years ago found 
the first addition an invaluable reference source 
in chemistry teaching. Through the years the 
hook has retained its reputation as an outstanding 
reference book which is readily readable by college 
students and the better high school students of 
chemistry. 

This edition has an excellent chapter by Dr. 
Henry M. Leicester on Elements Discovered by 
Atomic Bombardment. 
found at the end of the chapters. 

College teachers of chemistry, as well as high 
school chemistry teachers, find this the one best 
source of information about the discovery, history, 


Extensive references are 


and uses of any given element. 


SympostumM. Communication and the Communi- 


cation Arts. New York (525 West 120th 
Street): Bureau of Publication, 1956. 149 P. 
$1.00. 


Articles include Progress Report, Anthropology 
and Communication by Solon T. Kimball, How 
the Psychologist Views Communication by Irving 
Lerge, A Philosophic View of Communication 
by Philip H. Phenix, Communication of Scientific 
Thought by Howard Fehr, Studying Effects of 
Mass Communication by Joseph T. Klapper, 4 
Historical Approach to the Media by Marshall 
McLuhan, Communication Arts in the Curriculum 
by Francis Shoemaker, Helping Students Observe 
Processes of Communication by Louis Forsdale, 
Test Case by Lennox Grey, Next Steps, and 1 
Selected Bibliography. 


Sympostum. Addresses and Proceedings of the 
Ninety-Fourth Annual Meeting of the National 
Education Association. Washington, D. C. 
(1201 Sixteenth Street, N.W.): National Edu- 
cation Association, 1956. 424 P. 

Volume 94 presents the addresses and proceed- 
ings of the Portland, Oregon meeting of July 1-6, 
1956. Addresses include Proud to Teach by John 
Lester Buford, Christ and Wisdom by Bishop 
Gerald Kennedy, and Wonderland by 
Arthur W. Kirkham. There are minutes of the 
business meetings and reports from the many 
NEA afflliated departments. 


Oregon 


TeRMAN, Lewis M. Scientists and Non-Scientists 
ina Group of 800 Gifted Men. Washington, 
D. C.: Herbert S. Conrad, U. S. Office of 
Education, 1954. 44 P. $1.50. 

f the Psychological Monographs 

published by the American Psychological Asso- 

ciation. The subjects in this study were the 
approximately 800 male members of a gifted 
group who were selected in childhood on the basis 
of an intelligence test and whose careers have 
been followed for 30 years. Their intelligence 
scores as children rated them in the top 1 per cent 
for their respective ages. The paper is 
comprehensive to adequately present all of the 
interesting and pertinent findings. 

Some 284 were associated with some branch 


This is one < 


too 
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of science, 47 listed in American Men of Science, 
14 in Who’s Who in America and 28 in regional 
Who's Who, and 126 had Ph.D. of M.D. degrees. 
Thus the number from the 800 group who became 
research scientists, engineers, physicians, lawyers, 


college teachers or were highly successful in 
business and other fields were many times the 
number selected from a random sampling. One 
interesting sidelight to this study is that later 
tests of intelligence on the 800 group showed 
statistically significant gains upward for both 


sexes. 


The Committee for the White House Conference 


on Education. Washington, D. (¢ Superin 

tendent of Documents, U. S. Government Print 

ing Office, 1956. 126 P. $0.40 

This is the full report made to the President 
It is divided into three principal parts: (1) the 
committee’s statements and recommendations 
based on its own studies and the results of the 
State, Territorial, and White House Conferences 


(2) the report of the White House 
as it was developed in that meeting 
28 1955; 


on Education ; 
Conference 
November and 
State 


called 


President’s request 


December 1, 
the 
Education 


through 
the 
Conferences on 
the 


(3) a summary of reports of 53 


and Territorial 
by the Governors at 
This is a challenging, thought-provoking bulletin 
Education 


on problems faced in American 


Tue Presipent’s COMMITTEE ON EDUCATION 
Beyonn THE HiGH ScuHoot First Interin 
Report to the President Washington, D. ¢ 


(President’s Committee on Education Beyond 


the High School, Room 4030 South) : Depart 

ment of Health, Education, and Welfare, 1956 

iZ P. Free. 

Comments on the Report are solicited by the 
Committee. This report is tentative in nature 
and by design. 

It is believed that by 1970 the college enré 
ment will double or possibly triple the present 
three million. An additional quarter of a million 
college teachers will be needed. Probably 200,000 
most talented high school students do not now 


take additional educational work 
The report 


conclusions, 


presents a number of preliminary 


SYMPOSIUM. JAfanpower and Education. Wash- 
ington, D. C. (1201 Sixteenth Street, N.W.) 
Educational Policies Commission, 1956. 127 P. 
$1.25. 

Part I of the volume reviews the salient 
features ot the manpower situation in the United 
States as they have been mentioned by specialists 
in the field. 

Part II suggests certain value criteria in terms 
of which the manpower situation should be ap- 
proached 

Part III traces some of the major implications 
in the American schools and colleges ; 
the Commission's 


it presents 
educational 


suggestions for 
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There are chapters on Education and 
Career, Guidance and Personnel Services, Edu- 
cating the Gifted, and Obtaining Enough Qualified 
Teachers. 

Charts, Tables, and Pictograms supplement the 
textual material. This report is an excellent 
contribution to discussions relating to the present 
manpower situation. 


policy. 


Public Education and the Future 
of America. Washington, D. C.: (1201 Six- 
teenth Street, N.W.): Educational 
Commission, 1956. 89 P. $1.50. 


SYMPOSIUM. 
Pe slicies 


This is an unusually fine publication that should 
be read by all teachers and others genuinely in- 
terested in the welfare of American education. 
It traces the philosophy and history of American 
education from its earliest beginnings down to 
the present and its implications in the future. 

Numerous pertinent photographs and illustra- 
tions supplement the textual material. Here is 
one publication that emphasizes what is right with 
\merican education. There is much more to be 
commended about American education than to be 
criticized. 


Research. 
Company, 1956. 


Introduction to 
Mifflin 


TYRUS. 
Houghton 


Hi__way, 
Boston : 
284 P. 

characterized 

“more and more about less and less.” 

Some have despaired of it as an occult and esoteric 

calling. 


Research has been facetiously 


by some as 


Both of these views will converge into 
1 proper focus by a reading of “Introduction to 
Research,” by Tyrus Hillway. The book treats 
research methodology in general rather than em- 
phasizing educational research. 

It is a clearly written work which treats the 
fundamental concepts of general research meth- 
odology in an interesting style. The author has 
the gift of all good teachers of concretizing diffi- 
cult ideas by means of interesting and dramatic 
examples. In discussing facts and theories, he 
likens the scholar to the detective in search of 
clues; hypotheses and conclusions are compared 
Yet, at 
no time is the author writing down to his readers 


to evidence presented in a court of law. 


or stretching his analogies to a breaking point. 
The book is well conceived and seems to fulfill 

its authors announced purpose of orienting “the 

first-year graduate student and others who were 

learning to conduct research projects.” It has 

four major parts: 

1. Research and Graduate Study 

The W ays of Scholarship 

Investigative Techniques 

4. Presenting the Results of Research 


? 
> 
ov. 


The section on Investigation Techniques dis- 
cusses documentary research, the experiment, the 
survey, statistics (in a very general treatment) 
study. The author illustrates the 
main ideas with examples taken from science, 


and the case 


sociology, 


psychology, and other disciplines. 
Presenting The Results of Research discusses 
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the basic problems of report writing and publish- 
ing research findings. The style and content are 
very meaningful to beginners in research. 

The concise summaries at the end of each 
chapter are helpful. There is an un-to-date, 
comprehensive bibliography at the end of the 
book. A brief bibliography at the end of each 
chapter would have served to direct the reader to 
special areas of interest or need. 

Good, better, best . . While this volume has 
much merit in various parts and in various de- 
grees, it is the reviewers obligation to point out 
areas that might perhaps be improved. _ I!lustra- 
tions of questionnaire forms and interview sheets 
would enhance the presentation. More space 
should be allotted to educational research since 
so much of it is being conducted at present. Little 
or no mention was made of methods of recording 
evidence. The treatment of geologic exploration 
as a type of documentary research seems a bit 
forced. Yet these are all minor compared to the 
overall achievement of “Introduction to Research.” 
It presents the main concepts clearly, forthright! 
and interestingly. The tyro in research will find 
that he will be able to see the trees better because 
the leaves of the forest have been pushed aside. 

WILLIAM B. REINER 


MacBripve, Rocer Lea. 
Constitution. Caldwell, 
Printers, Ltd., 1955. 


Treaties 
Idaho: The Caxton 
89 P. $1.00. 


Versus the 


Public argument over the question of amending 
the Constitution to prevent abuse of treaty making 
power has been sharply debated during the last 
two years. In the Senate Judiciary Committee, 
a number of suggestions have been considered 
such as the so-called Bricker, Administration, 
and George Amendments. The last proposed 
Amendment was rejected by the narrowest possi- 
ble vote: sixty for and thirty one against it. 
One wonders where the other five senators were? 
One at least who was supposed to be for the 
amendment was traipsing off to London—so could 
not vote on an issue where almost one man’s 
vote could determine the issue—probably the 
most important vote of his six year term in office 
And this almost two to one favorable vote was 
in the face of the bitter opposition of the adminis- 
tration itself! 





The author carefully examines the debates and 
arguments made during the writing and adoption 
of the Constitution as it relates to interpretation 
of the Sixth and Tenth Amendments relating t 
the Constitution and treaties. Can a treaty agreed 
to by the President supersede the Constitutior 
itself? Our greatest lawyers are in sharp differ- 
The author cites numerous 
historical cases that are pertinent to this issue 
but which have never legally settled the questiot 


ence of opinion here. 


Do our NATO obligations have precedence over 
our Constitution? The author is very definitely 
in favor of a Constitutional Amendment whicl 
would remove all doubts and make the Constitu- 
tion supreme rather than some treaty that 


President might make with a foreign power 





APRIL, 


The aut 
jatest 

Congre 
to a VO 


BrowN 
York 
Com 
This 

visors 

type © 
find s¢ 
book. 
are cl 
amples 


JusTM 
lege 
New 
Bro’ 
Thi: 

in co! 

colleg 
ing, st 
herent 

The 
ing, k 
fessio 
Teacl 
lum, 
ot I; 
Teacl 

Col 
of ex 
inter 
begin 


intr¢ 
but 
educ 
stud 
This 
stan 
and 
neg] 


N 


gin 
teat 


wit 
, 





, No. 3 


ublish- 
ent are 


f each 
to-date, 
of the 
f each 
ader to 


me has 
us de- 
int out 
lustra- 
sheets 
Space 
1 since 
Little 
ording 
oration 
a bit 
to the 
arch.” 
ightly, 
ll find 
ecause 
side. 
‘NER 


is the 
‘axt yn 


nding 
aking 
e last 
nittee, 
dered 
‘ation, 
posed 
Dossi- 
st it. 
were? 
r the 
could 
man’s 
e one 
office. 
was 
ninis- 


; and 
ption 
ation 
ig to 
rreed 
ution 
iffer- 
rous 
issue 
tion 
over 
itely 
hich 
titu- 
at a 
wer 











Aprit, 1957] 


The author presents his own amendment and the 
latest Bricker Amendments now reposing in 
Congress which will not likely even be brought 
to a vote. 


Effective Supervision. New 

Avenue): The Macmillan 
259 P. $4.50. 

This is a book primarily intended for super- 
yisors in industry, an office, or in some other 
type of institution. School supervisors would 
find some useful information and advice in this 
book. The supervisor’s duties and responsibilities 
are clearly described and explained. Real ex- 
amples are given from actual situations. 


Brown, MILAN. 
York (60 Fifth 
Company, 1956. 


JustMAN, JosepH AND Mats, WATER H. Col- 
lege Teaching: Its Practice and Its Potential. 
New York (49 East 33rd Street) : Harper and 
srothers, 1956. 257 P. $3.75. 

This book is concerned with the tasks involved 
in college teaching. The authors discuss the 
college teacher’s responsibilities : classroom teach- 
ing, student counseling and the related duties in- 
herent in faculty membership. 

There are chapters on: Goals of College Teach- 
ing, Responsibilities of the College Teacher, Pro- 
fessional Growth of the College Teacher, The 
Teacher and His Students, The College Curricu- 
lum, Principles of Teaching Method, Techniques 
of Instruction, and Evaluating Learning and 
Teaching. 

College teachers, regardless of the subject, years 
of experience, or level of rank will find much of 
interest and practical value here, especially 
beginners. 


An Introduction to Modern Edu- 
New York (383 Madison 


1953. 


Leg, Gorpvon C. 
cation in America. 
Avenue): Henry Holt and Company, 
S50 P. 

This book is intended not only as a useful 
introductory course for teachers in education 
but also for non-teachers as well. A survey of 
education should be a part of the education of all 
students—not only those who are pre-teachers. 
This in the sense that teachers need some under- 
standing of such areas as economics, sociology, 
and so on. To the reviewer, this seems a long- 
neglected area of education for the non-teacher. 

Naturally such a book is a little different from 
the usual introductory education text. Altogether, 
this is a rather challenging book, viewing educa 
tion from a somewhat different angle. 


Lueck, Witt1AM R. An Introductory to Teach- 
ing. New York (383 Madison Avenue) : Henry 


1953. 484 P. 


This book is designed for college students be- 


Holt and Company 


ginning their professional 
teachers. It acquaints the prospective teacher 
with: the teaching profession, the school system, 


the teacher, and the pupil. It is not so much an 


training to become 
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introductory text in education but more an intro- 
duction to professional education. As such it 
should be most useful in the initiation of the right 
attitudes and concepts of teaching as a profession. 


Hurvock, ExizasetnH B. Child Growth and 
Development. New York (330 West 42nd 
Street): McGraw-Hill Book Company, 1956. 
384 P. 

This second edition of Child Growth and De- 
velopment contains much new material and many 
new illustrations. The book is recognized as the 
most complete high school textbook on child care. 
Mental hygiene, physical growth, feeding, cloth 
ing, play, habits, discipline, and baby sitting are 
discussed and illustrated. Not only is this an 
excellent book for courses in child growth and 
development but also for baby-sitters and parents 
as well. Kindergarten and primary teachers will 
find it a refreshing book to read. 


Warters, JANE. High School Personnel Worl 
Today. New York (330 West 42nd Street) : 
McGraw-Hill Book Company, 1956. 358 P. 
$4.75. 

The author brings together in a single volume 
the important concepts of student personnel work 
and coordinates these concepts to help workers 
handle adequately the pressing problems of student 
guidance today. 

The book is based on a survey of the literature 
in the field of student personnel work. Thus it is 
actually the result of an analysis, synthesis, and 
interpretation of research and writings relating 
to guidance work. 

Much use is made of case histories in the ap 
proach to the problems and much space is d 
f adjust 


to personality dynamics and concepts « 
ment. Specific information is presented regard 
ing the exact functions. of personnel workers 

The book should serve as a fine text in college 
courses, in guidance and personnel work and for 
college and high school guidance leaders 


Techniques f Couns 


McGraw 


Warrters, JAN! 
New York (330 West 42nd Street 
Hill Book Company, 1954. 384 P. 


The author’s preface introductory statement 


well sums up the nature and purpose of this book 
“Any technique, procedure, or method that con 
tributes to a better understanding of the indi 
vidual—understanding by himself and/or others 
and thus contributes to his better development 
Among the 


student personnel 


and adjustment is a guidance tool.” 
instruments important to the 


worker in the proficient performance of his 


functions are tests, inventories, observation re 


ports, self reports, cumulative personnel records, 


interviews, case studies, and case reterences 


These are the subjects considered in Techniques 
of Counseling This is a fine book for all guid 


ance workers 
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SCHORLING, RALEIGH AND BATCHELDER, Howarp 
T. Student Teaching in Secondary Schools. 
New York (330 West 42nd Street) : McGraw- 
Hill Book Company, 1956. 400 P. $5.00. 

This is the third edition of a text first pub- 
lished in 1940 under the title Student Teaching. 
The present edition was revised entirely by Pro- 
fessor Batchelder following the death of Profes- 
sor Schorling. 

The new edition places greater emphasis toward 
giving the student teacher more extensive experi- 
ences in learning to do the important things 
teachers must do in the classroom. The chapter 
on planning has been strengthened. Discussion 
on methods has been completely revised. Illus- 
trative materials, lists of suggested readings, 
questions for suggestions, and suggested labora- 
tory experiences sections have been extensively 
revised. 

This revised edition is an unusually fine text- 
book and handbook for student teachers. It is 
replete with fine illustrative material and practical 
suggestions for enabling student teachers to do 
a much better job in the classroom and later on 
as actual teachers in classrooms of their own. 

This book is also highly recommended as a fine 
reference for the many thousands of secondary 
teachers now actively on the job. 


MorGan, Ciirrorp T. /ntroduction to Psychology. 
New York (330 West 42nd Street) : 
Hill Book Company, 1956. 676 P. 


McGraw- 
$6.00. 


This is a most comprehensive introductory text 
to general psychology. It is claimed the major 
this and other books in the 
field is that it covers both principles and applica- 
ticns and both the social and biological aspects of 
psychology 


difference between 


The text is quite flexible in organi- 
zation and can be used in several different ways. 

Numerous excellent photographs and illustra- 
tions, many in the 
material. 


color, supplement textual 

There are 14 psychologists who are collabora- 
tors in writing the various chapters. Dr. Morgan 
is professor of Johns Hopkins 
University. 


psychology at 


\ltogether the book gives a very good intro- 
duction to the field of and 
chapters seem to be exceptionally well done. 


psychology some 


WALLEN, RicHarp W. Clinical Psychology: The 


Study of Persons. New York (330 West 42nd 
Street) : McGraw-Hill Book Company, 1956. 
388 P. $6.00. 


The practical aspects of clinical psychology are 
emphasized in this text. Numerous case histories 
are designed to help prepare the reader for the 
actual practice of clinical psychology. Thus it 
should contribute to the reader’s development and 
sensitivity, instead of merely furnishing him with 
knowledge about clinical psychology. 

Major methods used by clinical psychologists 
are presented at a level suitable for students who 
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are beginning a study of the subject. Attention 
is paid to interviewing, observations, testing, and 
test evaluation and interpretation. 


GuILForbD, J. P. Fundamental Statistics in Psy- 
chology and Education. New York (330 West 
42nd Street): McGraw-Hill Book 


Company, 
1956. 565 P. $6.25. 


This is the third edition of a book first pub- 
lished in 1942. The book is intended to acquaint 
the reader or student with the assumptions and 
techniques of statistical analysis 
methods of test development. 


and of the 
The author pre- 
supposes very little mathematical foundation, 

In this edition new material on hypothesis test- 
ing and _ statistical inference has been added 
Rartlett’s test of homogeneity of variance and 
combined tests of significance ‘have been added 
as new application of Chi square. 

The book should serve quite adequately as a 
text in a educational 


course in statistics and 


testing. 
Pope, Ciirrorp H. The Reptile World. New 
York: Alfred A. Knopf, 1955. 325 P. $7.50. 


The Reptile World is recognized by zoologists 
as the finest, most complete authoritative book 
in its field. The book is designed for the layman 
and is a most readable treatise. It simply presents 
what the authorities in reptilian life have found 
out. The material is based upon the author's 
search through thousands of articles and books 
by experts from all corners of the globe. The 
text is enlivened by many observations and in- 
sights into reptile behavior drawn from the 
author’s own very extensive experience as field 
collector and museum curator. There ar¢ 
than two hundred excellent photographs. 


more 


The book deals with five major groups of 
reptiles: crocodiles, tuatara, turtles, snakes, and 
lizards. First is given a general account of the 


varieties, their distribution, physical character- 
istics, preferred environment, feeding and repro- 
duction habits, and growth of young. This is 
followed by a more detailed description of the 
genera and species that make up the group. 

This recommended as an 
reference the 
science, and biology teacher, as well as the lay 
reader. 


book is excellent 


for elementary science, genera 


The W orld of Plant 
Fifth Avenue): The 
653 P. $8.95 


HyLANDER, CLARENCE J. 
Life. New York (60 
Macmillan Company, 1956. 
First published in 1939, The World of Plant 

Life, has been completely revised and brought 

up to date. 

tained the 


Today the book has rightfully at- 
Written wholly 
for the layman, and from the layman’s point of 
view, lack 


status of a classic. 


there is a vf technical 
jargon. 


The book gives a tour of the entire plant world 


noteworthy 
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from seaweeds to towering sequoias. Chapter 
by chapter is unfolded the pattern by which the 
professional botanist threads his way through 
the maze of plant identification. Illustrations are 
from the author’s own selection of photographs 
and drawings accumulated over years of teaching 
and traveling from coast to coast. There are 190 
full page illustrations and 700 line drawings. 

This is a recommended general reference book 
for elementary teachers, teachers of general sci- 
ence and high school biology, as well as the gen- 
eral reader. 


Vaetu, J. Gornon. .200 Miles Up. New York 
(15 East 26th Street) : The Ronald Press Com- 
pany, 1955. 261 P. $5.00. 

200 Miles Up is the story of the conquest of 
the upper air. The story is written in simple 
factual terms and illustrated with scores of photo- 
eraphs and drawings. An American program of 
upper air research started in 1946. The book 
gives detailed description of the balloons and 
rockets, their instrumentation and operation. 

Altogether this is a fine report of man’s coming 
mastery of space. The author discusses the 
artificial satellite—its design and instrumentation, 
its launching and probable orbit, and its import- 
ance to atmospheric and extra—terrestrial knowl- 
edge. Finally, the author draws on the sum of 
today’s experience to make a realistic forecast of 
the beginnings of tomorrow’s space travel. 

Lay readers will find this a most readable 
account of air exploration up to the present and 
its possible future. It is an excellent book for 
the secondary school science library. 


BonNER, JOHN Tayter. Cells and Society 
Princeton, New Jersey: Princeton University 
Press, 1955. 234 P. $4.50. 

The basic requirements of life: feeding, repro- 
duction and social coordination, may be met by 
different animals in amazingly varied ways. Yet 
the basic requirements provide a pattern that can 
” recognized in amoebae, in monkeys, and in 


man—in fact wherever life occurs. This is the 
major theme developed by the author in Cells 
and Societies. 

All living things have a sameness. Certain 
activities are common to all. The author selects 
innumerous groups of animals to illustrate his 
main thesis. He begins with the interesting 
howling monkeys of Barro Colorado Island off the 
coast of Central America. This is followed by 
cther groups, each treated in some detail: fur 
seals of the Pribilof Islands, red deer near the 
Northwest coast of Scotland, beavers, honey bees, 
army ants, termites, colonial hydroids, amoebae, 
There are chapters devoted 
feeding in plants; 
coordi- 


and human societies. 
to: energy, matter, and cells; 
reproduction and development in plants ; 
nation in plants ; feeding and digestion in animals ; 
breathing in animals; circulation in animals; ex- 
cretion in animals; development and reproduction 
in animals ; and coordination in animals. 
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This is an interesting book for the biology 
teacher and student as well as many lay readers. 
It is almost free from technical discussions that 
would confuse an educated lay reader. 


Morey, DereEK Wracce. The Evolution of an 
Insect Society. New York (597 Fifth Avenue) : 
Charles Scribner’s Sons, 1955. 215 P. $3.95. 


This is the fascinating story of a commune of 
British Wood Ants, composed of five separate 
but friendly nests. These nests are joined to one 
another by recognizable trails along which thou- 
sands of worker Wood Ants scurry to and fro 
throughout the summer months. Such communes 
are typical of Wood Ants scattered throughout 
the temperate world. 

The commune is first described, then the origins 
of the Wood Ants’ behavior are traced forward 
from the days of their barely social ancestors of 
a dozen or twenty individuals who lived in simple 
cavelike hollows dug out of the earth. The com 
ing of the Ant Queens, the development of ant 
economy, the growth of the nursery, the develop 
ment of the communal food-basket for carrying 
food to the nest, and the which 
the work of the colony is apportioned among its 
individuals are in turn described, and the recent 


manner in 


history of the commune is recounted 


HAMILTON, THOMAS AND BLACHMAN, EDWARD 
( Editors ) The Basic College of Michigan 
State. East Lansing, Michigan: The Michigan 
State College Press, 1955 27 P 75 


$2.75 


This bock deals with the philosophy, objectives, 
methods, and procedures of the Basic College of 
Michigan State. While a number of programs in 
general education have been developed in_ the 
United States during the last quarter of 
Michigan State is 


a century, 
the program developed at 
unique in many respects And in the opinion ot 


Michigan State has developed one 


the reviewer, 
of the very 
Natural Sciences 

The program has been in operation since 1944 


finest anywhere, especially in the 


Originally there were seven core courses: Bio 
Physical Science, Written and 
Effective Living, 


logical Science, 
Spoken English, Social Science, 
History of Civilization, and Literature and Fine 
Arts. 


four core 


In 1952 the courses were reorganized and 
were Natural 
Science, Social Science, Humanities, and Com 
During 1954, 8,238 students 


courses organized 
munication Skills 
were enrolled in the Basic College 

Chester A 
Course This 


chapter written by 
Natural Science 
course is required of all Basic College 


Each student attends two one-hour lectures, one 


There is a 
Lawson on the 
students 
two-hour laboratory period, and one-hour dis 
cussion section per week The course spans an 
academic year of three terms for a total of twelve 
term hours. In general the first term concerns 
the cell in relation to structure, function, repro- 
duction and heredity—used to illustrate empiri 
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cism, law, and theory. During the second term 
the study of scientific methodology is continued 
through the study of geology and organic evolu- 
tion. The major theme of the third term is the 
nature and behavior of matter. 

Each of 
discussion. 


the other basic areas receive similar 
There is a chapter on the evaluation 
program by Paul L. Dressel. 


DANIELS, FARRINGTON AND SMITH, THOMAS M. 
The Challenge of Our Times. Minneapolis, 
Minnesota (426 S. Sixth Street) : 
Publishing Company, 1954. 364 P. 


Burgess 
$3.50. 


This book is based on a college course initiated 
at the University of Wisconsin in 1941. The 
course called Contemporary Trends is a course 
dealing with science and social problems. Vari- 
ous chapters in this book have been written by 
different members of the University of Wisconsin 
teaching staff. 

Part (1) on Science Is Everybody's Business 
has the following chapters: (1) 
and Sunlight, (2) Exploring the Atom, (3) 
Exploding the Atom, (4) Science Has a Long 
History, (5) The Inside of Research, (6) Putting 
Science to Work, (7) Controlling the Bomb, (8) 
Controlling Science in the United States, and (9) 
Controlling Science in Russia. Part (2) con- 
siders Nations in Turmoil; Part (3) Our World 
Community; Part (4) What the United States 
Can Do, and Part (5) What We Can Do. 

The book is written in non-technical language 
and can be readily read and comprehended by the 
educated layman. 


Fissic yn, Fusk yn, 


Part (1) on science is especially of interest to 
science teachers but the whole book does give an 
excellent insight into present world trends. 


SuHute, WILLIAM G., Kirne, WILLIAM E., SHIRK, 


Wittram W., AND WILtson, Leroy M. Ele- 
mentary Algebra. New York (55 Fifth Ave- 
nue): American Book Company, 1956. 488 P. 


l 
625 
$35.20. 


Elementary Algebra seems to be a very fine 


The book 


mathematical 


introduction to the study of algebra. 
has the 
abilities of 


been written with back- 


grounds and ihe present day high 


This would seem to be 
a most teachable book, attractive in format, and 


school students in mind. 
general appearance. There are even some puzzles 
included and the boys and girls won't forget th« 


comical character Dimbo. 


SHIRK, 
Inter- 
Ave- 


522 Pp 


Suute, WiILttiAM G., KLINE, WILLIAM E., 
WILLIAM W. AND WILLSON, LeRoy M. 
mediate Algebra. New York (55 Fifth 
nue): American Book Company, 1956. 
$3.40. 


This Intermediate Algebra follows the author’s 


Elementary Algebra reviewed above. The combi- 


nation of explanatory material, illustrative ex- 
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amples, and written exercises is repeated as each 
new topic is introduced. Students of algebra 
should find this text readily understandable and 
at the same time challenging. 


Grove, Etuer L., 
Grove, Ewart L. 
I. New York 


Book Company, 1956. 


MULLIKAN, ANNA M. Anp 
Algebra and Its Uses. Book 
Fifth Avenue) : 
454 P. $3.20. 
This high school algebra places first emphasis 
upon understanding. f 


(55 American 


The “why” of each concept 
and operation is followed by a complete expla- 
nation of the “how.” The explanatory material 
is written in terms of the vocabulary and experi- 
ence of the ninth grader. The practical value of 
algebra in everyday life is emphasized. The book 
is most attractive in format and appearance. It 
seems to be most teachable and ninth graders wil! 
appreciate the characters found 


comical every 


now and then. 

Grove, EtHer L., MULLIKIN, ANNE M. Anp 
Grove, Ewart L. Algebra and Its Use, Boo 
IT. New York Avenue) : American 


(55 Fifth 
Book Company, 1956. 538 P. $3.40. 

This second-year algebra text for high school 
places emphasis on self-directed study. It stresses 
the “why” as well as the “how.” There is at 
abundance of drill and “problem” material for all 
levels of ability. Practical applications of algebra 
in everyday living are stressed. This would seem 
to be a most teachable book in second year hig! 
school algebra. 


ScHUBART, FrReperICK C. Physical Science 
Daytona Beach, Florida (306 So. 
Street): College Publishing Company, 


92 P. $2.50. 


Beach 
1955. 


This is a student’s guide for general science fo1 
course in the physical sciences. The 
first four chapters give the student an orientatiot 
into the place of general physical science in the 


a CC yllege 


college curriculum. The remainder of the book 
deals with general science fundamentals: classifi 
cation of the sciences; the scientific method; 


theories, and 
and communication of science. 
Teachers of general physical 


reasoning; formulation of laws, 
hypotheses ; 
science courses 
at the college level will obtain a refreshing view 


by reading this treatise. 


Haun, Ropert Ray. A Laboratory Manual for 
the Physical Science Course and A 
the Study of the Physical Sciences. Dubuque, 
lowa (915 Main Street) : Wm. C. Brown Com 
pany, 119 P. and 60 P. $2.75 and $2.00 each 

The intended as a guide for the 
laboratory work in the Physical Science Course 
It is of the loose-leaf type and includes some 44 


Guid 


r 


manual is 


experiments from the various areas of the physical 
sciences. The equipment needed is that found in 


a fairly well equipped physical science laboratory 
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The manual could be used with almost any text- 
book. 

The loose-leaf student guide is divided into five 
major areas: The Siderial Universe, The Solar 
System, The Earth, The Nature of Matter, and 
The Nature of Energy. 

The author, Dr. Haun, is Professor of Physical 
Science at Drake University, Des Moines, lowa. 


General 


B. Lip- 


SmirH, Victor C. AND Jones, W. E. 
Science Workbook. Philadelphia: J. 
pincott Company, 1955. 192 P. 


This workbook is designed for a one-year 
course in general science. It may be used with 
any complete one-year general science textbook. 

There are 81 lesson-exercises and 191 pupil 
experiments. A number of demonstrations by 
the teacher are provided. Pupil experiments can 
be done with materials the pupils themselves pro- 
vide or with equipment from a standard science 
kit. 

There are numerous directed learning activities 
designed to assure careful reading and under- 
standing of the text. Altogether this is a very 
good general science workbook complete with 
many interesting and valuable experiments. 

Rand McNally Road 1955. 


Atlas, Chicago : 


Rand McNally and Company, 1955. 112 P. 
$1.50. 
For many years the Rand McNally Road 


Atlas has been the most popular and widely used 
of any Road Atlas. Without doubt it’s the finest 
publication of its kind. It has really become 
the traveller’s road Bible. The Atlas is also very 
useful for other persons than auto drivers. The 
layman and the teacher will find it a most useful 
source of information and map data. 

This new edition contains new maps of the 
major national parks, revised highway maps of 
every state in the United States, the Canadian 
provinces, and Mexico. There is a U. S. mileage 
map and chart and maps of 48 larger cities. 

There is a detailed population data for each 
state, each county in the state, all cities and most 
towns and villages. State show county 
boundaries. 

This Road Atlas is most interesting to just look 
through and is at once a valuable reference for 
drivers, the general reader, for school libraries, 
and the school teacher—whether using for the 
maps contained, or information on locations and 
populations of counties, cities, or towns. 


maps 


Struers, H. The Construction of Laboratory 
Apparatus for Schools. New York (2960 
Broadway) : Columbia University Press, 1955. 
$8.00. 


This is a portfolio of drawings intended pri- 
marily for the use of manufacturers but is also 
suitable for workshops of vocational schools. It 
includes a complete list of materials required for 
each item, exact specifications for each part, and 


300K REVIEWS 


247 


instructions for assembly, together with indica- 
tions of the purpose of each item in school use. 
This particular series is for secondary schools. 
The drawings and descriptions are arranged by 
scientific subjects (letter and number—e.g. Sound 
is S 101). The publication is bilingual (French 
and English). For the 
not bound in book form. 

The portfolio was prepared for UNESCO by 
H. Struers ‘of the Chemiske 
Copenhagen 

This publication should be of especial value in 
many foreign countries less fortunate in having 
adequate laboratory supply houses and lacking 
in school funds to purchase laboratory apparatus. 


convenience sheets are 


Laboratorium of 


THORNDIKE, Ropert L. AND HAGEN, ELIZABETH 


Measurement and Evaluation in Psychology 
and Education. New York (440 Fourth Ave- 
nue): John Wiley and Sons, Inc., 1955. 575 


P. $5.50. 


Measurement and Evaluation in Psycholog) 
and Education is an introduction to the concepts 
that underlie tests and measurement—and a guide 
to their application. Jt is based on the author's 
course under the same title taught at Teachers 
College, Columbia University. It the 
objectives of testing rather than the mechanics 
also the fact that tests lead to inferences rather 
than absolute conclusions. The approach is from 
the viewpoint that the function of 
guidance. 

The authors outline the central role of identify 


stresses 


testing is 


ing and defining objectives in the constructiot 
and evaluation of tests. 
as illustrations. There is a critical appraisal of 
the 
aptitudes, 
book offers a guide to the 


Specific tests are used 


evaluating intelligence, 


and 


methods of 
achievements, 


major 
personality. The 
location of specinc tests 
and information on both tests and testing prob 
lems. 

Altogether this is about the finest book in this 
area that the reviewer has chanced upon. It is 
a fine book for teachers, psychologists, counselors, 


and guidance workers. We like the practical 
classroom-teacher approach, the emphasis upon 
the aspects of test construction, interpretation, 
evaluation that should be of most functional 
value to teachers. It should be a most teachable 
book for college courses in this area 
Ham™Mock, Ropert C. AND OwINGs, RALPH § 
Supervising Instruction in Secondary Schools 
New York (330 West 42nd Street) : McGraw 
Hill Book Company, 1955. 316 P. $4.75 


This text is concerned with improving instruc 
tion on all although 
with the secondary school. It entire 
field, presenting the principles and techniques of 


levels, primarily dealing 


covers the 


educational supervision in their cause-consequencs 
relationships. The quality of instruction 
on a factors, the curriculum, the 
faculty, the teaching methods used, and the inter 
action of the individuals and groups involved. 


rests 
complex of 
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The authors not only develop principles and 
concepts, but they indicate methods and _ tech- 
niques for putting these into practice. 

Altogether, this seems to be an excellent book 
not only for secondary school supervisors but 
also for the classroom teachers. It describes what 
supervisors believe good teaching is and what 
characteristics are evident in good teaching. 


RuGGc, HArotp AND WITHERS, WILLIAM. Social 
Foundations of Education. New York (70 
Fifth Avenue): Prentice-Hall, Inc., 1955. 771 
P. $5.40. 


This book is an introduction to the foundational 
study of education and civilization. It brings 
together material from such separate areas as 
educational sociology, educational economics, com- 
parative education, history of education, philoso- 
phy of education, and social psychology of edu- 
cation. 

Part I presents an introduction to contemporary 
civilization and public education and to the role 
of the teacher in mid-century America. Parts II, 
III, and IV careful study of major 
political, economic, social, and psychological prob- 
lems of our society, and of their historical back- 
ground. Part V presents a new integrative 
history of the cultural revolution that produced 
the modern science and art of man A.D. 
1500. Part VI makes a deeper theoretical ex- 
ploration of the nature of modern civilization, in- 
cluding theories of culture and change. 
Part VII these contemporaneous and 
historical materials to the improvement of Ameri- 


makes a 


since 


social 
applies 


can schools. 


TATE, MERLE W. Statistics in Education. New 
York (60 Fifth Avenue): The Macmillan 
Company, 1955. 566 P. ‘$6.00. 


Statistics in Education has been written pri- 
marily for education students who will take only 
a one or two semester course in statistics. It is 
intended to be a general introduction to statistical 
methods as applied in educational measurement 
and research. It does not presuppose previous 
works in statistics, nor mathematical knowledge 
beyond the simplest algebra. The approach is 
mainly through common sense and arithmetic. 
Most of the techniques and measures currently 
used in measurement and research are included. 

Altogether this would seem to be an excellently 
organized text, with well-selected material that 
should be understandingly read by the students 
for whom the book is intended. 


TRAVERS, Ropert M. W. Educational Measure- 
ment. New York (60 Fifth Avenue): The 
Macmillan Company, 1955. 420 P. $4.75. 


Research and developments in educational 
measurement cover a period of sixty-years. The 
book is organized around certain central problems 
of education and broad areas of pupil develop- 
ment rather than in terms of the common-subject 
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matter areas or in terms of techniques of measure- 
ment. The book deals more with the theory, psy- 
chology, uses, and interpretations of educational 
measurement than with techniques. In a year’s 
course in educational measurement this would 
be an unusually fine reference co-text with the 
usual techniques text. 

This is a fine book for all persons interested 
in educational measurement: A few of the many 
interesting chapters are: The Nature of Evalua- 
tion, The Nature of Measurement, The Trend 
Toward the Measurement of Skills Considered 
Basic Outcomes of General Education, The 
Measurement of Work Skills, The Construction 
of Paper-and-Pencil Tests and the Assignment 
of Grades, The Measurement of Attitudes, Studies 
of the Assessment of Interests, and The Predic- 
tion of Progress in Learning. 


Student 
New 
Ronald 


GRUHN, WILLIAM T. 
Secondary School. 
Street): The 
306 P. $4.25. 


Teaching in the 
York (15 East 26th 
Press Company, 1954, 


The purpose of this book is to provide the 
student teacher with a better understanding of 
his responsibilities. 
approach is 


A straight forward, practical 
used throughout the book. It is 
directed at the specific problems faced by the 
student teacher from the time he 
student teaching until he is ready to 
teaching position. There are numerous sugges- 
tions of practical activities. 

There are five major aspects of student teach- 
ing considered: (1) Looking Ahead to Student 
Teaching, (2) At Work in the Classroom, (3) 
At Work with Guidance and Extra Class Activi- 
ties, (4) At Work in School and Community, 
and (5) After Student Teaching. 

This seems to be an excellent book for all 
student teachers. The author is Director of Pre- 
Service Teacher Education in the University of 
Connecticut at Storrs, Connecticut. 


begins his 
seek a 


GRINNELL, J. E. anp YounG, RAymonp J. The 
School and the Community. New York (15 
East 26th Street) : The Ronald Press Company, 
1955. 444 P. $5.50. 


The objective of this book is to provide a 
complete summary of all aspects of school-com- 
munity relations. A group of specialists in addi- 
tion to the two major authors, cooperated in the 
writing of this book. 

The first part of the book concentrates on 
educational relationships between the school and 
the community, describing methods of enriching 
the curriculum by the community re- 
sources. The later chapters are more specifically 
concerned with public relations techniques. The 
major thesis of the authors is that good school— 
community relationships involve both public re- 
lations and educational relations. 

This is an exceptionally fine book, well-written, 
well-balanced as to theory and practical sugges- 


use of 
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tions, pertinent references, and the authors are 
fully cognizant of the research in this area. 

Teachers and administrators both in 
training and in service will find this book an 
outstanding contribution in the area of school- 
community relations. 

J. E. Grinnell is Dean of Instruction at Indiana 
State Teachers College, Terre Haute, Indiana 
and Raymond J. Young is Associate Professor 
of Education at the University of Oklahoma, 
Norman, Oklahoma. 


schc ol 


Mort, Paut R. anv VINCENT, WILLIAM 5S. 
Introduction to American Education. New 
York (330 West 42nd Street): McGraw-Hill 
Book Company, 1954. 435 P. $4.75. 


This book is intended to give a complete and 
sufficient overview of the field of education both 
as a profession and as a public enterprise. A 
bird's-eye view of education is given the beginning 
student of education. The material is up-to-date, 
being based upon a variety of sources such as 
the major researches, studies, and writings that 
are fundamental to an informed understanding of 
what education is and what it is becoming. 

The book is a “wayfarer’s guide” to sketch 
the contributions of psychology, sociology, anthro- 
pology, economics, government, history, philoso- 
phy, and the development of teaching and ad- 
ministrative theory and practice. 

Part I considers the over-all phenomenon of 
public education in America. Part II sketches 
the national educational picture, ranging from 
very poor schools to those rated unusually good. 
Part III clarifies the basic forces operating in 
the evolution of modern 

The authors are well known professors of edu- 
cation in Teachers College, Columbia University. 


schools. 


PeteRrSON, THURMAN S. Analytic Geometry 
and Calculus. New York (49 E. 33rd Street) ; 
Harper & Brothers, 1955. 456 P. $5.50. 


This new introductory text in college mathe- 
matics reviews analytic geometry in the first 
two chapters and the material on calculus fol- 
lows beginning with chapter three. Answers 
are given to odd-numbered problems. Altogether 
this seems to be an excellent book that is certain 
to have wide and extensive usage. 


New York 
Harper & Brothers, 


Scort, E. J. Transforms Calculus. 
(49 East 33rd Street) : 
1955. 330 P. $7.50. 


This book is primarily devoted to the Laplace 
transform and is an outgrowth of lectures given 
to graduate and undergraduate students at the 
University of Illinois. 


OLpENBERG, Otro. Jntroduction to Atomic Phys- 
ics. New York (330 West 42nd Street) : Mc- 
Graw-Hill Book Company, 1954. 421 P. $6.00. 


This thoroughly revised second edition is for 
majors and non-majors who have taken a one- 


Book REVIEWS 



































































































249 


The 
approach is used wherever possible. 


year course in general physics. historical 
Recent de 
velopments in nuclear physics and new material 
on solid state physics are included. 


are emphasized. 


Cosmic rays 


DeCoursey, Russet, Mytes. The Human Or- 
ganism. New York (330 West 42nd Street) 
McGraw-Hill Book Company, Inc., 1955. 550 P 
$5.75. 


The Human Organism is a college textbook in 


physiology intended for liberal arts students. An 
attempt has been made to get away from the 
usual medico—nursing slant. Physiology and 


anatomy are integrated. Confusing technical de 
tails are omitted. 

The book is intended for those college students 
who will not take their major work in zoology 
Altogether this seems to be an unusually 
college textbook. 


fine 
It is written in an interesting 
readable style and the numerous illustrations are 
excellent. 
It is also an excellent reference book 


This text deserves wide, long usage 


Lawson, CHESTER A; Lewis, RALPH W.; Bur 
MESTER, MARY ALICE; AND HAkrpIN, GARRET1 
Laboratory Studies in Biology: 
and Their Implications. San 
fornia: W. 


Observations 
Francisco, Cali 
H. Freeman and Company, 1955. 


340 P. $3.50. 

This is the teachers’ edition, with lists of ma 
terials and equipment. The emphasis in_ the 
course is on discovery, rather than the usual 


laboratory emphasis on verification. Sctence is 
a social activity the authors say to the student 
There are 40 general study for the 
student to investigate 

In the Teachers Supplement at the end of the 
manual are suggestions to the and a 
complete list of the materials needed in each of 
the forty studies. 

This manual emphasizes both content and 


method, and is the basis of the laboratory work 


problems 


teacher, 


in general science at Michigan State University 
The are 
natural science in the Basic 


State University. 


department of 


Michigan 


members of the 
College at 


authors 


STEINBACH, WARREN H. AND HALL, RICHARD ( 
A Laboratory Study On Principles of Chem 
istry Manual 1; A Laboratory Study of De- 
scriptive General Chemistry Manual III. Du 

Wm. C. Brown Company, 1953 
$2.00 each. 


buque, Iowa: 
109 and 105 P. 
Each of for first 
Manual I is designed for 


these manuals is designed 
year college chemistry. 
use by chemistry and science majors, premedical 
students, and engineers during the first semester 
of beginning college chemistry. Manual II 
Semi-Micro Qualitative Analysis is designed for 
use with the first three named groups. Manual 
III is designed more for Engineers. However, 
any groups may use either Manual II or Manual 


Ill. 


on 
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The authors are professors of chemistry at 
the University of Miami, Coral Gables, Florida. 


Strupss, Morris F. anp Jones, JR., W. Norton. 

Exercises in General Chemistry. 
Iowa: Wm. C. Brown Company, 
$3.25. 


This laboratory manual has been designed for 
use with the author’s textbook. 
rangement of topics, the manual may be used 
with any college general chemistry text. There 
The write-in labora- 


Laboratory 
Dubuque, 
1954. 280 P. 


By some rear- 


are 41 laboratory exercises. 
tory sheets are detachable. 


ScHAuM, DANIEL; BECKMANN, CHARLES O.; 
MovuguiNn, HENRY; AND ROSENBERG, JEROME L. 
Schaum’s Outline of Theory and Problems for 
Students of College Chemistry. New York 
(611 Broadway): Schaum Publishing Com- 
pany, 1955. 167 P. 

This is the third edition of a book first pub- 
lished in 1941. There are 276 solved problems 
and 368 supplementary problems. The common- 
sense method of chemical reasoning is stressed, 
instead of merely substituting in a formula. Prac- 
tically all types of first year college chemistry 
problems are included. First year college chem- 
istry students should find this an execllent study 
aid—better than a second college text reference 
book. It will be of great aid to any students 
having any difficulty in understanding the prob- 
lem aspects of chemistry. 

Wooster; Wooprurr, SMITH, DAvip 

EUGENE; AND ARCHIBALD, RAYMOND CLARE. 

Famous Problems of Elementary Geometry. 

New York (552 West 18lst Street) : Chelsea 

Publishing Company, 1955. $3.25. 


BEMAN, 


This is a revised edition of an earlier trans- 
lation from the German by the first two named 
authors. Included are such problems as the 
duplication of the cube, the trisection of an angle, 
and the quadrature of the circle. This book has 
long been a delight of mathematicians and those 
who like to “solve” famous problems that baffle 
the minds of the most noted mathematicians. 


Symposium. The Chemical Industry Facts Book. 
Washington, D. C. (1625 Eye Street, N. W.): 


Manufacturing Chemists’ Association,  Inc., 
1955. 148 P. $1.00. 
Much interesting and significant information 


is given in this fact book. There are three sec- 
tions distributed among fifteen chapters: Growth 
of the Chemical Industry; How the Chemical In- 


dustry Operates; and Chemicals in Everyday 
Life. Chapters in the latter section relate to 
chemicals in Health, Crops, Clothing, Other 
Needs, and Defense. The appendix has a se- 


lected book reading list. 

A few of the many interesting facts: chemi- 
cals introduced since 1939 accounted for 20 per 
cent of the production index of chemicals and 
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products in 1953. This was nearly 2 per cent 
of the total U. S. industrial output. Six million 
pounds of synthetic resins and plastics were pro- 
duced in 1922, and in 1954 the production was 
almost 3 billion pounds. 

Of a total of 8,000 chemicals listed in the 1952 
Merck Index, an authoritative catalog of chemi- 
cals produced, 2,900 did not appear in the 194) 
edition. 

In the course of research, new organic com- 
pounds are made in the laboratory at the rate of 
10,000 and more a year. To date, an estimated 
300,000 organic compounds have been synthesized 

Ninety per cent of today’s prescriptions are for 
medicines that did not even exist 15 years ago, 
From 80 to 90 per cent of all farm chemical busi- 
ness is in chemicals not available 10 years ago 

Truly chemistry has made rapid advances and 
will make comparatively as rapid progress in the 
future. 

This is a valuable reference book for students 
and teachers of chemistry. 

Speck, G. E. 


(Editor). Concise Science Encyclo- 


pedia. New York (432 Fourth Avenue): 
Thomas Y. Crowell Company, 1955. 256 P. 
$3.50. 


This concise science encyclopedia explains in 
words and pictures hundreds of scientific terms 
and facts. There are 200 diagrams, 50 photo- 
graphs, and 11 tables and charts. Twenty-five 
differenct fields of science are covered. New 
terms are being constantly added and this book 
includes all of these that had been introduced 
at the time of writing the book. Terms are de- 
fined at much greater length than in the usual 
dictionary. The illustrations and photographs 
add immeasurably to the clearness of many defi- 
nitions. 

This is an excellent reference for the science 
library and for the science teacher. 


SPEAKMAN, J. C. An Introduction to the ! 
tronic Theory of Valency. New Yo: 
Park Avenue): St. Martin’s Press, inc., 1955 


180 P. $2.50. 


This is the third edition, the first appearing in 
1935. Needless to say, it has been drastically re- 
vised 1935. Part I gives the elementary 
rules for drawing electronic formulae. Part II 
(the last 125 pages) considers the more recent 
theoretical developments of the electronic theory 
of valency. The author is Senior Lecturer in 
Chemistry in the University of Glasgow, Scot- 
land. 


since 


Perry, Louise M. AND SCHWENGEL, JEANNE S 


Shells of the West Coast of Florida. Ithaca, 
New York (109 Dearborn Place): Paleonto- 
logical Research Institution, 1955. 318 P. 
$6.00. 


This is a revision of a book first published in 
1940 by Miss Perry. The material has been re- 
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yised and new material added. It is an excellent 
treatise on Western Atlantic mollusks. Many life 
histories are presented in detail, greatly enhanced 
by numerous and detailed drawings—some 365. 
“This is an excellent book for all persons in- 
terested in a study of marine life and especially 
persons wanting to identify west coast of Florida 
marine shells. 


Romer, ALFRED SHERWOOD. Man and the Verte- 
brates. Volumes One and Two. 
Maryland (3300 Clipper Mill Road) : 
Books, Inc., 1955. 437 P. $0.85, each. 


3altimore, 
Penguin 


The purpose of this book is to give a compre- 
hensive picture of the evolution of the human body. 
Volume One starts with the earliest vertebrates 
while Volume Two deals more with human ori 
gins and races. Originally these volumes were 
published in 1933. Since then the treatise has 
been about the finest in the field and is recognized 
as the authoritative reference in the area. There 
are numerous illustrations and photographs. 

Dr. Romer is Professor of Zoology and Curator 
of Vertebrate Paleontology in the Museum of 
Comparative Zoology in Harvard University. 


Daccett, ALBERT FREDERICK AND MELDRUM, WIL- 
LIAM BUELL. Quantitative Analysis. Boston 
(285 Columbus Avenue): D. C. Heath and 
Company, 1955. 470 P. $5.00. 


This book on quantitative analysis considers 
first general principles of analysis, then gravi- 
metric analysis followed by volumetric analysis. 
There are a total list of 25 experiments described. 

Procedures and techniques used in quantitative 
analysis are simply, clearly stated. The authors 
seem to have done an unusually fine job along this 
line which should greatly facilitate the words of 
students in the course. Seemingly this is an 
unusually fine book for students and teachers in 
uautitative analysis courses. 

Lick, DUANE AND Roiier, Duane, H. D 

* Development of the Concept of Electric 
Charge. Cambridge, Massachusetts: Harvard 
University Press, 1954. 97 P. $1.60. 


This is Case 8 of the Harvard Case Histories 
in Experimental Science. This father-son author 
team develops the concept of electricity from the 
Greeks to Coulomb. The Greeks were familiar 
with four types of electrical phenomena: light- 
ning, “St. Elmo’s” fire, the manner in which 
the so-called torpedo fish stuns its prey, and the 
property of amber in attracting small objects. 

The authors trace, step by step, man’s develop- 
ing concept of the nature of the electric charge. 
Numerous references are cited and many quota- 
tions used, the latter sometimes changed in order 
to make them more readable and understandable. 
This book is recommended for general readers 
interested in the field, for secondary and college 
teachers of physics, and students in general edu- 
cation physical science courses. 


. 
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Arr_. Single Sideband for the Radio Amateur. 
West Hartford, Connecticut : 
Relay League, 1954. 208 P. 


American Radio 


$1.50. 


the American 
It comprises a comprehen- 
sive digest of over thirty QST magazine articles 
on the subject of single-sideband 
and reception. There are over 300 illustrations, 
including numerous charts, tables, and formulae. 
It should serve as a valuable reference and train- 
ing text for class or home study. 


This is a new publication of 


Radio Relay League. 


transmission 


HEADQUARTERS STAFF OF THE AMERICAN RADIO 
ReLcay Leacue. The ARRL Antenna Book. 
West Hartford, Connecticut: American Radio 


Relay League, 1955. 344 P. $2.00. 


the seventh edition of this valuable 
reference and training text suitable for class or 
home study. It is a 


This is 


information 
on antenna principles and construction. 


storehouse of 


SyMPOSIUM. The Mobile Manual for Radto 
Amateurs. West Hartford, Connecticut: The 
American Radio Relay League, 1955. 352 P 
$2.50. 


Some eighty selected articles on mobile re- 
transmitters, and 
plies are included in this extensively illustrated 
book. The publication should be of great interest 


and value to many 


ceivers, antennas, power sup- 


radio amateurs 


Gaines, P. C.; 
WooprirFr, Ray. 


Binver, Jr., LAURENCE O.; AND 
Introduction to Modern Chem- 


istry. St. Louis, Missouri (3207 Washington 
Blvd.): The C. V. Mosby Company. 576 P. 
This is a less comprehensive text as compared 
to many college texts in chemistry—less pages 


and smaller The authors have omitted 
what they consider unnecessary detail, material of 
purely historical and material better 


taught in advanced courses. Many college teach 


pages. 
interest, 


ers of chemistry will appreciate these ommissions ; 
others may be very much disappointed. The last 
third of the book is devoted to the study of metals. 
AURENCE OQ 


Gatnes, P. G.; Binper, Jr, | 


WooprirF, RAy; AND JoHANsson, A. R. Ex- 
periments in General Chemistry St. Louis, 
Missouri (3207 Washington Blvd.) The C. V. 


Mosby Company. 232 P. 

This laboratory manual in 
chemistry is planned for use with the Gaines, 
Binder, and Woodriff Introduction to 
Modern Chemistry above It 
be used with other texts. There are 30 exercises 
in Part I. Part II deals with qualitative analysis. 
There are 42 pages for Instructor’s notes at the 
back of the manual. 


loose-leaf college 
text 


reviewed may 


Se_woop, P. W. General Chemistry. New York: 
Henry Holt and Company, 1954. 657 P. 
This book, intended for all types of students 

taking college chemistry, is quite selective in 








959 


topics, and especially emphasizes the use of a 
narrative style. Devices and topics are es- 
pecially intended to arouse and mantain student 
interest. chemistry will es- 
pecially appreciate the literary style—others will 
be much less enthusiastic. The reviewer believes 
most college students will prefer this type of 
book rather than the “dry as dust” literary style 
all-too-common in many chemistry texts. The 
author is professor of chemistry at Northwestern 
University. 


Some teachers 


Setwoop, P. W. Experiments in General Chem- 


istry. New York: Henry Holt and Company, 
1954. 88 P. 
This loose-leaf college chemistry laboratory 


manual has twenty-eight experiments listed, of 
which four are in qualitative analysis. While the 
number is less than in most similar manuals, the 
list comprises a full year’s work. 


SCARLETT, ANDREW J. AND GOMEz-IBANEZ, JOSE. 
General College Chemistry. New York: Henry 
Holt and Company, 1954. 645 P. 


This book follows four editions of the General 
College Chemistry originally written by Leon B. 
Richardson. However, this text differs 
other editions both in order and content. Re- 
lated chapters are grouped in the same section 
—seven sections and 39 chapters in all. 


from 


ScarLett, ANDREW J. Laboratory Manual for 
General College Chemistry. New York: Henry 
Holt and Company, 1954. 243 P. 


This college chemistry laboratory 
manual is designed to accompany the Scarlett 
and Gomez-Ibanez General College Chemistry 
text. There are some 43 experiments described, 
excluding considerable material on 
analysis. 


le »se-leaf 


volumetric 


Sepewick, J. B. Amateur Astronomer’s Hand- 
book. New York (60 Fifth Avenue): The 
Macmillan Company, 1955. 580 P. $12.50. 


This Handbook is primarily a reference book 
dealing with the “background” to astronomical 
observation. It is a comprehensive and up-to-date 
compendium of the more important topics that 
concern the practicing observer and the instru- 
mental and technical developments that have 
largely transformed the science since the turn of 
the century are described. The book is fully il- 
lustrated and there are nearly 600 references. 


THIMANN, KENNETH V. The Life of Bacteria. 
New York (60 Fifth Avenue) : The Macmillan 


Company, 1955. 775 P. $13.75. 
3acteriology has become so specialized that 
courses and texts in bacteriological chemistry, 


agricultural microbiology, dairy bacteriology, in- 
dustrial fermentations, and medical bacteriology 
(arrogantly called “bacteriology” by many) have 


become the common-place. As a result, there 
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are few books or courses that treat bacteriology 
as a whole and to see it in its perspective as a 
development from the past and as an area of 
active modern investigation. This latter dual 
aim is the purpose of this comprehensive bac- 
teriology text. Numerous 
ment the textual material. 

The Life of Bacteria is probably the most com- 
prehensive, accurate, up-to-date treatment of bac- 
teria now available. The author is professor of 
biology at Harvard University. 


illustrations supple- 


SNEED, M. CANNON; MAYNARD, J. LEwis; Anp 
Brastep, Ropert C. General College Chem- 
istry. New York (60 Fifth Avenue): The 
Macmillan Company, 1954. 693 P. $6.50. 


This is the second edition of a college chemistry 
text first published in 1944. The text has been 
shortened and a more systematized treatment de- 
veloped. Especial attention has been paid to 
recent developments in atomic structure, nuclear 
reactions, and industrial chemistry. Additional 
material has been added on organic chemistry in 
better background for those 
majoring in bacteriology, home economics, nurs- 
ing, medical technology, and so on. The authors 
are professors of chemistry at the University of 
Minnesota. 


order to give a 


MUENSCHER, WALTER ConrAD. Weeds. New 
York (60 Fifth Avenue): The Macmillan 
Company, 1955. 560 P. $10.00. 


The first edition of this book was published in 
1935. At that time it was considered a most 
outstanding book and time has confirmed the 
early appraisal. More than 70 new descriptions 
have been added to the original list of 500. All 
material has been revised and brought up to 
date. It is a rather complete guide on the identi- 
fication of weeds, giving common and scientific 
names habitat and range, methods of propagation, 
means of dissemination, whether perennial, an- 
nual, or biennial, poisonous qualities if any, loca- 
tion and type of soil most usually found grow- 
ing. There are 135 plates. 

This key to weeds will extend and enhance the 
deserved popularity and wide usage of the earlier 
edition. 


ZANT, JAMES H. College Algebra and Plane 
Trigonometry. New York (60 Fifth Avenue) : 
The Macmillan Company, 1953. 419 P. $4.00. 


Since college algebra and trigonometry are the 
first two courses taken by college freshmen and 
usually using separate textbooks, this text is in- 
tended to take the place of two texts and to 
bring out the natural relations between these two 
subjects. Integration is made whenever possible. 
Answers to odd-numbered problems are given at 
the close of the book. Nine Tables are found in 
the rear of the book—common logarithms of 
numbers, anti-logarithms, logarithms of trigono- 
metric functions, natural trigonometric functions, 
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Powers, Roots, and Reciprocals, compound 
amount, compound discount, amount of an an- 
nuity, and present value of an annuity. 


Sterner, L. E. anp CAmppett, J. A. General 
Chemistry. New York (60 Fifth Avenue) : 
The Macmillan Company, 1955. 673 P. $6.50. 


This text is especially designed for those col- 
leges offering only one beginning college chem- 
istry course to be taken both by professional 
students and terminal students. Laboratory work 
is a vital part of the course and the laboratory 
work for each student is assigned at the first 
meeting and the student proceeds at his own pace. 
Better students are expected to do more than 
the poorer ones. The experimental nature of 
chemistry is emphasized in the text, the lecture, 
and the demonstrations. 


CampBELL, J. A. AND STEINER, L. E. Laboratory 
Experiments in General Chemistry. New York 
(60 Fifth Avenue): The Macmillan Company, 
1955. 216 P. $3.00. 


This is a loose-leaf college chemistry laboratory 
manual, designed primarily to accompany the 
author’s text. The authors state their philosophy 
as follows: “The general chemistry laboratory 
should, we believe, serve primarily as a place oi 
experimentation and discovery rather than as 
opportunity for the student to confirm facts he 
already knows. To this end we assign all of 
the experiments for a semester at the first labo- 
ratory period. Each student then proceeds at 
his own pace, doing as many experiments as he 
has time for, and making choices when necessary.” 


Stes, Kart A. Laboratory Explorations in 
General Zoology. New York (60 Fifth Ave- 
nue): The Macmillan Company, 1955. 291 P. 
$3.75. 

This is the third edition of a first-year college 
zoology laboratory manual. This edition repre- 
sents an entirely new write-up, with considerable 
new material. 


Miter, Frepertc H. College Algebra and Trigo- 
nometry. New York (440 Fourth Avenue) : 
John Wiley & Sons, Inc., 1955. 342 P. $4.50. 


In this second edition the author continues to 
offer a unified treatment of the basic principles 
of college algebra and trigonometry. Nearly all 
of the exercises have been replaced by new ones. 
There are now about 2,100 problems—with all 
answers provided. 


Ritrer, Howarp L. An Introduction to Chemis- 
try. New York (440 Fourth Avenue): John 


Wiley and Sons, Inc., 1955. 649 P. $6.50. 


In the preface, Dr. Ritter says “Chemistry has 
a three-fold status: it is basic in an understanding 
of the workings of the natural world; it under- 
lies a tremendous and extremely important seg- 
ment of modern technology ; and it forms a thread 
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in the fabric of modern philosophy. An introduc 
tion to the subject must surely present all three 
aspects. 

The textbook places understanding above the 
mere cataloging of information. 
stressed rather than descriptions. 
matics is avoided. 


Principles are 
Formal mathe 
There are many thought-pro 
voking questions at the end of each chapter. 

This completely new college chemistry text 
should prove quite popular both with students 
and teachers. 


Ritter, HowArp L. An Introductory Laboratory 
Course in Chemistry. New York (440 Fourth 
Avenue): John Wiley & Sons, Inc., 1955. 119 
P. $238. 


This laboratory manual is unique in several 
respects. Emphasis on securing data only avail 
able through actual experimentation; the greatly 
decreased number of experiments (21 in all); 
each experiment involves knowledge that the 
student has already acquired. Nearly all experi 
ments are quantitative in nature; and there ar: 
many experiments in organic chemistry. In the 
rear is a duplicate data sheet for each experi 
ment. 


DANIELS, FARRINGTON AND ALBERTY, Ropert A 
Physical Chemistry. New York (440 Fourth 
Avenue): John Wiley and Sons, Inc., 1955 
671 P. 


This book is a completely up-to-date presenta 


tion of the principles of physical chemistry. It 
has a heritage of more than forty years and uss 
in over 400 colleges and universities It was 


originally written in 1913 by Dr. Frederick H 
Gettman, who carried it through 1927 in fou 
editions. Then Dr. Farrington Daniels, senior 
author, carried it through five editions, and now 
this recent revision by Daniels and Alberty, both 
of the University of Wisconsin. The reviewer 
recalls his college use of the earlier Gettman and 
finds this latest book a most worthy successor of 
probably the best book published in this field 


SANDERSON, R. T. AND BENNETT, WILLIAM FE 
A Laboratory Manual for Introduction ti 
Chemistry. New York (440 Fourth Avenue) 
John Wiley and Sons, Inc., 1955. 182 P 
$3.00. 


This book is a manual for the laboratory part 
ot the first semester of college general chemistry 
where the second semester laboratory work is 
qualitative analysis. It supplements the first 
half of the Sanderson Introduction to Genera! 
Chemistry. This is not just a laboratory manual 
but is a combination manual, problems book, and 


chemistry supplement. 


Hat_, THomas S. AND Mooc, FLorence.  Lifi 
Science. New York (440 Fourth Avenue) 
John Wiley & Sons, Inc., 1955. 502 P. $6.50 


Life Science is a college textbook of general 
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Live and not dead materials are em- 
phasized. Science as an activity is stressed. The 
physiological rather than the anatomical aspects 


biology. 


of organisms are stressed. The emphasis is more 
on plants and animals than man. 
is not neglected. Science is viewed as an adven- 


However, man 


ture—a process of discovery. 

The pages are double-columns. There are 487 
illustrations, many in half tones. It is probable 
that this book will be quite extensively used, 
being equally popular with students and the 
teacher. 


McNemMar, Quinn. Psychological Statistics. 
New York (440 Fourth Avenue): John Wiley 
and Sons, Inc., 1955. 408 P. $6.00. 


This is the second edition of a text first pub- 
lished in 1949. It is a concise introduction to 
statistical methods and moves steadily from 
simpler to more complex topics. The revised 
edition stresses assumptions and interpretations 
rather than routine computational procedures. 
This would seem to be a most adequate text 
for a course in psychological statistics. 


SuHaw, EArt B. World Economic Geography 
with an Emphasis on Principles. New York 
(440 Fourth Avenue): John Wiley and Sons, 
Inc., 1955. 582 P. $6.50. 


Principles are emphasized in this economic 
geography text and four different approaches are 
used: (1) The commodity approach is illustrated 
by a study of the economic geography of rubber ; 
(2) The regional approach by a study of Guate- 
mala; (3) The activity approach by the commer- 
cial corn-mixed farming of the Corn belt; and 
(4) The principles approach by a study of the 
minerals industry. 

Numerous illustrations and references supple- 
ment the reading material of this most compre- 
hensive textbook. 


Cotsert, Epwin H. Evolution of the Verte- 
brates. New York (440 Fourth Avenue): 
John Wiley & Sons, Inc., 1955. 479 P. $7.50. 


Evolution of the Vertebrates intended as a 
general textbook on vertebrate paleontology 
would serve excellently as a fine reference for 
college students in other courses and for science 
teachers at both the college and secondary level. 

The book offers a fascinating account of the 
history, characteristics, and life of the backboned 
animals. It is the story of vertebrate evolution 
as revealed by the fossil evidence. It is a pale- 
ontologists’s interpretation of a record that has 
been inscribed in the earth’s crust through mil- 
lions of years of earth history—a record that 
begins with the primitive vertebrates of early 
Paleozoic times. 

The author is Curator of Fossil Reptiles and 
Amphibians at the American Museum of Natural 
History and Professor of Vertebrate Paleon- 
tology, at Columbia University. 





[Vor. 41, No, 3 





CHANDLER, Asa C. Introduction to Parasitology 
New York (440 Fourth Avenue): John Wiley 
and Sons, Inc., 1955. 799 P. $8.50. 


This is the ninth edition of a text first pub 
lished in 1918. The book has been cr mpletely 
rewritten at times, and revised in the other edj- 
tions. Thus for more than 35 years it has been 
an outstanding book in the field. The importance, 
life cycles, epidemiology, pathogenicity, im- 
munology and modes of control or prevention are 
stressed. The book would serve excellently as a 
text or as reference. There are more than 250 
illustrations and rather extensive reference, 


WaAHLstRoM, Ernest E. Petrographic Mineral- 
ogy. New York (440 Fourth Avenue) : John 
Wiley & Sons, Inc., 1955. 408 P. $7.75. 
This is a book designed to meet a long-felt 

need by students and professional investigators 
using polarizing microscope techniques in petro- 
graphic mineralogy. The book provides all the 
data necessary for the correct identification and 
classification of rocks and minerals examined 
under the polarizing microscope or by other 
petrographic methods. 


3LACKWoop, OswALp H., Oscoop, Tuomas H.,, 
AND RuARK, ARTHUR E. An Outline of Atomic 
Physics. New York (440 Fourth Avenue): 
John Wiley & Sons, Inc., 1955. 501 P. $7.50. 


An Outline of Atomic Physics is intended for 
readers who have an elementary knowledge of 
physics. It is designed to show what physical 
science has to say about the structure of atoms 
and molecules, and the nature of radiation. 

This third revision is the most extensive revi- 
sion in twenty-two years, more than 35 per cent 
of the material is entirely new, and the whole 
book has been completely rewritten. 


BACHMAN, CHARLES H. Physics: A Descriptive 
Interpretation. New York (440 Fourth Ave- 
nue): John Wiley & Sons, Inc., 1955. 497 P. 
$5.50. 


This book is intended for non-science students 
and is designed to present as complete and up-to- 
date view as possible of the subject of physics. 
The course should encourage such students to 
apply. knowledge of physics in recognizing and 
understanding physical principles in things about 
them. No mathematical background is expected 
of these students. Physical principles are pre- 
sented descriptively. Intuition, experience, and 
analogy are depended upon extensively. 

The first four parts of the book are: Some 
Fundamental Working Knowledge; Microcosmic 
Physics, Macrocosmic Physics; and Cosmic 
Physics. Then follows a section of some ninety 
pages on Body Applications of Physical Princi- 
ples; a briefer section on Some Practical Applica- 
tions of Physics in Engineering, and a last still 
briefer section on The Acceleration of Scientific 
Progress. 
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text, 
non-science 


Altogether this is a different physics 
well-written, thought-provoking for 
students. No mathematical problems are included. 
The book does give a fine, fundamental introduc- 
tion to the world of physics. Dr. Bachman is 
professor of physics at Syracuse University. 


Eppy, SAMUEL; OLIverR, CLARENCE P.; AND 
Turner, Joun P. Atlas of Outline Drawings 
for Vertebrate Anatomy. New York (440 
Fourth Avenue): John Wiley & Sons, Inc., 


1955. 106 P. $3.25. 


The manual consists wholly of outline drawings 


8 of amphioxus, 24 of the dogfish shark, 1 of 


the sturgeon, 1 of the gar, 2 of the borofin, 21 


of necturus, and 51 of the cat. 


Havrowi1z, Fevix. Biochemistry. New York 


(440 Fourth Avenue): John Wiley and Sons, 
Inc., 1955. 485 P. $6.75. 
The publishers say this is the first book to 


treat general bio-chemistry at the introductory 
level. It includes material on animal, plant, and 
bacterial biochemistry. It provides comprehen- 
sive coverage of two of the most important 
developments in biochemistry in the last fifteen 
years—replacement reactions and energetics and 
the transfer of energy in biochemical reactions. 

Altogether this seems to be an unusually fine 
text in biochemistry. 


Sorum, C. H. Fundamentals of General Chem- 
istry. New York (70 Fifth Avenue): Pren- 
tice-Hall, Inc., 1955. 588 P. 


In the preface, Dr. Sorum of the University of 
Wisconsin states that no ideal chemistry textbook 
has been written and relatively few teachers are 
completely satisfied with the book they are using. 
The same holds true for students. No two 
persons probably would agree on the ideal text- 
book—the choice of content, order of treatment 
or presentation of content. The author hopes 
that this book will make a genuine contribution 
to the teaching of chemistry and will satisfy many 
teachers and students. The order of topics in 
this book involves no radical departure nor does 
the treatment of content. It should prove a fine 
textbook for many students and teachers using 
it. Most students will have an excellent back- 
ground of fundamental chemistry when they have 
completed a year’s study of the text. 


Sorum, C. H. A Laboratory Manual of General 
Chemistry. New York (70 Fifth Avenue) : 
Prentice-Hall, Inc., 1955. 254 P. 


This college chemistry laboratory manual is 
designed to meet the needs of every type of 
general chemistry student—regardless of his back- 
ground in chemistry and future plans. There 
are 55 experiments with explanatory notes, 
thought-provoking questions, and sixteen written 
exercises. 
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KING, WENDELL B.; SLABAUGH, W. H 
GERBER, GEORGE H., AND Frey, PAu! 
oratory Manual for College Chemistry 


SPLIT1 
R. Lab- 
New 


York (70 Fifth Avenue): Prentice-Hall, Inc., 
1953. 252 P. 
This loose-leaf college chemistry laboratory 


manual is particularly designed to accompany the 
Frey College Chemistry text. There are 62 

periments plus a section devoted to detection of 
Order of 


7 


about same as that of the text College Chemist» 


ex- 


anions and cations experiments is 


SHortTLEY, GEORGE AND WILLIAMS, Dubey. Eli 


ments of Physics. New York (70 Fifth Ave 
nue): Prentice-Hall, Inc., 1955. 898 P 
This is the second edition of a college physic 5 


text intended for students of science and engineet 
ing. 


considerable emphasis on modern physics 


The book has been entirely rewritten, with 
Many 
problems at the ends of chapters and interesting 
diagrams throughout help to clarify the opera 


tional study of physics. 


Suepp, PAut C. Fundamentals of Electromag 
netic Waves. New York (70 Fifth Avenue) 
Prentice-Hall Inc., 1954. 191 P. $4.25. 


this book is designed to fa 


students of 


The 
miliarize 
gineering with fundamental principles of electro 


material in 
physics and electrical en 


magnetic fields. 


Ripeout, Vincent C. Active Networks New 
York (70 Fifth Avenue): Prentice-Hall, In« 
1954. 485 P. $8.00. 

Active Networks covers the fundamentals of 


all networks capable of amplification, giving the« 
“Why” 


circuits. 


as well as the “How” of communication 
Primary emphasis is on vacuum tube 
circuits but the transistor is not neglected. This 


is a book for the advanced students in radio and 


physics. 

MENZEL, Donatp H. (Editor) Fundamental 
Formulas of Physics. New York (70 Fifth 
Avenue): Prentice-Hall, Inc., 1955. 765 P. 


Twenty-six complete sections prepared by out 
standing experts in the field make up the content 
of this practical handbook and reference of physi- 


cal formulas. Many of the basic formulas pre 

sented have never been collected or published 

before. 

Kinc, W. BerNaArp. Semimicro Experiments in 
General Chemistry. New York (70 Fifth 
Avenue): Prentice-Hall, Inc., 1955. 167 P. 


$3.50. 
This is the second edition of a book first pub- 
lished in 1941. There are 50 experiments, 11 of 
which are quantitative in nature. The 
emphasis on “finding” unknowns places 
responsibility on the student. 


greater 
more 
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Joun F. Riper Laporatorires Starr. Picture 
Book of T:-V Troubles: Volume 4 Automatic 
Gain Control Circuits. New York (480 Canal 
Street): John F. Rider Publisher, Inc., 1955. 
84 P. $1.80. 


Numerous with the 


describes 


illustrations 
reading material of this 
TV troubles. 


supplement 
book which 


Tuspe DEPARTMENT OF THE GENERAL ELECTRIC 
Company. Selling Your TV-Radio Service. 
New York (480 Canal Street): John F. Rider 
Publishers, Inc., 1955. 60 P. 


$1.00. 

This booklet tells how TV-Radio Service may 
be sold by advertising, direct mail, window, and 
story display. 
tions are made. 


Many practical, specific sugges- 


VANVALKENBURGH, NOOGER AND NEVILLE. Basic 
Synchros and Servo-mechanisms. Volumes I 
and II. New York (480 Canal Street) : John 
F. Rider, Inc., 1955. 137 P., 121 P. 

volume. 


2.75 each 
Basic Synchros and Servomechanisms is an 
extension of the basic electricity and electronics 
“Picture Book” series. These books were origin- 
ally developed for the Navy and include informa- 
tion, demonstrations, and experiments in the 
rapidly developing field of automation. 


MARSHALL, SAMUEL L. How to Install TV 
Antennas. New York (480 Canal Street): 
John TF. Rider Publisher, Inc., 1955. 124 P. 
$2.50. 


How to Install TV Antennas has as its main 
purposes that of helping the installation man 
perform the best possible job for the conditions 
he encounters. Illustrated. The author is tele- 
vision instructor in the George Westinghouse 
Vocational High School in New York City. 
LABORATORY STAFF. Picture 
Troubles: Vertical Sweep and 
Circuits. New York (480 Canal 


Joun F. R«Iver 
Book of TV 
Deflection 


Street): John F. Rider Publisher, Inc., 1955. 
91 P. $1.80. 
This volume deals with troubleshooting TV 


receivers—finding the trouble and eliminating it. 
Illustrated. 


UHF Television Antennas and 


New York (480 Canal Street) : 
Rider Publisher, Inc., 1953. 118 P. 


LyTEL, ALLAN. 
Converters. 
John F. 
$1.80. 
This illustrated book explains in simple terms 

the function and operation of the UHF conversion 

systems appearing on the market in ever in- 
creasing numbers. 


Riper, Joun F. Rider’s Specialised Auto Radio 
Manual. New York (480 Canal Street) : John 
F. Rider Publisher, Inc., 1955. 208 P. $3.00. 
This is one of a series of auto radio manuals. 

This manual contains servicing information on 
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one particular brand of custom-built auto radio 
receiver designed to fit all makes of automobiles. 
This manual is devoted to the Motorola radio 
Illustrated. 


Riper, JoHn F. How To Use Meters. New 
York (480 Canal Street): John F. Rider Pub 
lisher, Inc., 1954. 156 P. $2.40. 

How To Use Meters isa practical book 
retical 
devices are 


Theo 
measuring 
Illustrated, 


current and volt 
held to a minimum. 


aspects ¢ of 


Riper, JoHN F. Basic Vacuum Tubes and Their 
Uses. New York (480 Canal Street): John 
F. Rider Publisher, Inc., 1955. 204 P. $3.00 
This book on vacuum tubes and their uses is 

intended for the 

elementary 


general lay reader and the 
technical student and_ technician 
There is a minimum of simple mathematics. The 
book gives an accurate, scientific explanation of 
the theory and operation of basic vacuum tubes 
Illustrated. 


Riper, JOHN F. AaNp UsLANn, Seymour D. FM 
Transmission and Reception. New York (480 
Canal Street): John F. Rider Publisher, Inc., 
1954. 426 P. 

FM has assumed great importance in the last 
decade. Basic principles underlying the operation 
of the complete FM transmitter as well as the 
FM receiver have been incorporated in this book. 
The popularity of this book is attested by the fact 
that it has undergone ten printings since the first 
printing in 1948. 


Riper, JOHN F. aAanp USLAN, Seymour D. 
Understanding Vectors and Phase. New York 
(480 Canal Street): John F. Rider Publisher, 
Inc. 153 P. $0.99. 


Vectors is a branch of mathematics and phase 
is a relationship. This is explained for the man 
without an engineering background who is in 
electronics work—the radio serviceman, 
technician, the radio 
student. Illustrated. 


he radio 
amateur, and the radio 


Rmer, JOHN F. AND JoHNSON, J. RICHARD. 
Radio Trouble-Shooting Guide Book. New 
York (480 Canal Street) : John F. Rider Pub- 
lisher, Inc., 1954. 156 P. $2.40. 
Troubleshooting is the detective work of serv- 

icing. It is the most important step in the 
servicing procedure. In the majority of cases, 
troubleshooting takes many times as much time 
and effort as the actual time taken in replacement 
or adjustment. This illustrated book tells all 
about radio troubleshooting. 


Wincu, RAcpo P. Electricity and Magnetism. 
New York (70 Fifth Avenue): Prentice-Hall, 
Inc., 1955. 755 P. $7.75. 

This college textbook in physics is intended to 
follow the introductory college physics course 
and elementary in differential and integral calcu- 
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lus. AC and DC circuit analysis precedes field 
theory discussion. Physics majors and electrical 
engineers should find this an excellent book on 
fundamentals in magnetism and electricity. 


River, JouN F. Obtaining and Interpreting Test 
Scope Traces. New York (480 Canal Street) : 
John F. Rider Publisher, Inc. 1954. 186 P. 
$2.40. 


The cathode-ray oscilloscope is one of the 
important devices used for electronic maintenance 
and research. It affords a visual display of elec- 
trical phenomena of all kinds, including voltage 
and current amplitudes, waveforms, and phase 
relationships. This book covers some of its uses 
for TV receivers, AM-FM radio receivers, audio 
amplifiers, power supplies, and amateur trans- 
mitters. 


Jounson, J. Ricnarp. How to Use Signal and 
Sweep Generators. New York (480 Canal 
Street): John F. Rider Publisher, Inc., 1953. 
157 P. $2.10. 

This illustrated book explains how to use AM 
signal generators, FM sweep generators, test 
oscillators, marker generators, calibrators, and TV 
sweep generators. More attention is paid to 
practical than the theoretical aspects. 


Jounson, J. Ricnarp. How to Troubleshoot a 
TV Receiver. New York (480 Canal Street) : 
John F. Rider Publisher, Inc., 1953. 124 P. 
$1.80. 

This book discusses how to prepare for trouble- 
shooting most efficiently and how to find the 
cause of a trouble in a TV receiver in the shortest 
time. Illustrated. 


Scuure, ALEXANDER. R-C/R-L Time Constant. 
New York (480 Canal Street): John F. Rider 
Publisher, Inc., 1954. 47 P. $0.90. 

Concepts involving R-C and R-L time constant 
applications are explained. Students usually have 
much difficulty in this area. Illustrated. 


Scuure, ALEXANDER. F-M Limiters and Detec- 
tors. New York (480 Canal Street): John 
F. Rider Publisher, Inc., 1955. 44 P. $0.90. 
This illustrated book includes a thorough dis- 

cussion of discriminators and limiters. 


KAMEN, IRA AND Dorr, RicHarp H. TV and 
Electronics as a Career. New York (480 Canal 
Street) : John F. Rider Publisher, Inc. 326 P. 
$4.95. 

Electronics is one of America’s booming in- 
dustries. This is not a technical work but is 
principally a story about people in radio and tele- 
vision broadcasting, manufacturing, engineering, 
distribution and sales, and servicing. 

The book was written for: (1) Young people 
Planning a career—to show what electronics 
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offers and how to take up the offer; (2) Those 
already in electronics—to acquaint them with the 
opportunities for advancement; (3) Those dis 
satisfied with their present work—to show how to 
switch to electronics for a brighter future 


VAN VALKENBURGH, NooGER, AND NEVILLE, IN« 
Basic Electronics. New York (480 Canal 
Street): John F. 


518 P. $10.50. 


Rider Publisher, Inc., 1955 


This book, bound together as above or in five 
separate volumes was developed by the engineer 
ing firm listed above, for use in the Navy. The 
beok is now the backbone of the Navy’s current 
electronics course. The original purpose of th 
book was to make electronics completely under 
standable to every Navy student regardless of 
previous training, and to enable the Navy to turt 
out trained technicians at a faster rate (cutting 
the cost of training as well as the time) without‘ 


sacrificing subject matter Altogether this well 
illustrated volume is an excellent introduction t 


the field of electronics 


VAN VALKENBURGH, NOOGER, AND NEVILLE, IN« 
Basic Electricity New York (480 Canal 
Street): John F. Rider Publisher, Inc., 1955 
578 P. $10.50 
This is the companion volume to Basic Ele 

tronics reviewed above. It was prepared by the 


same engineering firm for use in the Navy It 
is also available in five separate volumes. This is 
a fine book for civilian use in courses in or 


study of the basic principles of electricity 


River, Joun F. Riders Specialised Hi-Fi AM 
FM Tuner Manual. New York (480 Canal 
Street): John F. Rider Publisher, Inc., 1955 
208 P. $3.50. 

This book gives descriptions and specifications 
essential to diagnosis and repair, as well as thi 
adjustment information needed for alignment 
The information has been obtained directly fron 
the manufacturer and is as accurate as possibl 
Illustrated. 


Younc, Victor J. Understanding Microwaves 
New York (480 Canal Street): John F. Rider 
Publisher, Inc. 385 P. $6.00 
Understanding Microwaves explains microwave 

radio and radar. Mathematical explanations have 

been kept to the minimum possible. 


Miter, Simon S. AND BIERMAN, HowaArp. 
Handbook of 630-Type TV Receivers. New 
York (480 Canal Street) : John F. Rider Pub- 
lisher, Inc., 1955. 194 P. $3.50. 

This book briefly sets forth the “whys” and 
“hows” of each of the original 630-type receiver 
sections and their many modifications and im 
provements to date. 
tended for persons who work on receivers. Il- 
lustrated. 


This book is primarily in- 
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KRUGMAN, LEONARD. Fundamentals of Trans- 
istors. New York (480 Canal Street): John 
F. Rider Publisher, Inc., 1954. 140 P. $2.70. 


Transistors are now suitable for many applica- 
tions, both as a direct replacement for, and a 
supplement to, electron tubes. It requires little 
power, no warm up time, is extremely rugged, 
promises indefinite life, and has many novel ap- 
illustrated book 
transistors. 


plications. This explains the 


fundamentals of 


LyteLt, ALLAN. UHF Practices and Principles. 
New: York (480 Canal Street): John F. Rider 
Publisher, Inc., 1953. 390 P. $6.60. 

This book is designed for the student or tech- 
nician who is familiar with the fundamenta’ 
concepts and techniques used in standard broad 
cast A logical explanation is used to 
explain ultra-high frequency concepts from their 


receivers. 


very beginning to their use in complete equip- 
The many uses of the ultra-high frequency 
Many cities now have UHF 


ment. 

band are explained. 

television. 

Cant, Grutpert. New Medicines for the Mind: 
Their Meaning and Promise. New York (22 
East 38th Street); Public Affairs Pamphlets, 
1955. 28 P. $0.25. 


The use of drugs in the treatment of 
mental diseases has greatly increased. The new 
drugs—Chlorpromazine and reserpine are called 
“one of the greatest medical achievements of the 
twentieth century” which have been proved of 
“great value in many hitherto hopeless cases.” 
But new drugs do not make patients ready to go 
home. Trained personnel 


new 


workers are also 
greatly needed and there is a critical shortage of 
these. Some 700,000 patients now await drug 
treatment. There is a need for a great change in 
attitude on the part of the public toward mentai 
cases. 

This pamphlet discusses the many aspects of 
mental Without question this is one of 
our really greatest and increasingly so health 


illness. 
problems. 
Polio and the Salk Vaccine. 


(22 East 38th Street): Public Af- 
28 P. $0.25. 


Berc, RoLtAnp H. 
New York 


fairs Committee, 1955. 


This pamphlet traces the history of polio since 
1920 down to the present time. The years of 
research have resulted in the discovery of Salk 
solved 


vaccine. Many problems remain to be 


despite the great progress made in 1955. 


WALDMAN, Susie Berc. What Good Nursing 
Means to You. New York (22 East 38th 
Street): Public Affairs Pamphlets, 1955. 28 


P. $0.25. 


Good nursing may mean a lot to many people 
at one time or another. There is a very great 


shortage of trained nurses. ‘ On the economic 
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plane nursing is on a low economic scale among 
women’s professions. Nursing today needs broad 
educational and professional backgrounds plus 
especial skills in nursing. Standards are increas- 
ing but the problem remains critical This 
pamphlet discusses some of the problems of the 
pursing profession. 


NakAyA, Uxicutro. Snow Crystals. Cambridge. 
Massachusetts: Harvard 
1954. 510 P. $10.00. 


University Press, 

This book is described as the most comprehen- 
sive work on the nature of snow ever published 
It is the work of Professor Nakaya, completed in 
a cold chamber in the Physics department of 
Hokkaido University in Japan. Professor Na- 
kaya has spent more than 20 years on research 
on snow crystals. differ- 
crystals and classifies them 


He describes all of the 
ent shapes of snow 
by their structure. He presents new information 
about their physical structure and how they grow, 


and analyzes their electrical properties. Even 
slight changes in atmospheric conditions—minute 
variations in temperature and humidity—control 
the growth and determine the structure of snoy 


crystals. 

The more than 1550 exquisite pictures and 
some 200 drawings, charts and diagrams make 
this a book of beauty and imagination. 


B. The Mi- 
Cambridge, 
University 


Kiuyver, A. J. AND VAN NIEL, C. 
crobe’s Contribution to Biology. 
Massachusetts: Harvard 
1956. 182 P. $4.00. 


Press, 


This book is based upon the John M. Prather 
Lectures delivered by the authors at Harvard 
University in April, 1954. The book summarizes 
and interprets what the authors consider to be 
important aspects of the “microbe’s contribution 
to biology.” The authors contend that a knowl- 
edge of microorganisms are necessary for an ade- 
quate understanding of the living world. 

This is an excellent treatise for the 
biologist and to many secondary biology teachers 


college 


Hestop-Harrison. New Concepts In Flowering- 
Plant Taxonomy. Cambridge, Massachusetts 
Harvard University Press, 1956. 135 P. $1.25. 
This book discusses the impact of experimental 

and other intensive studies on orthodox plant 

taxonomy. The author is a professor of botany 
at the Queen’s University of Belfast. 


Hopkins, B. SmiruH anv Barrar, Jr., Joun C 
General Chemistry for Colleges. Boston (285 
Columbus Avenue): D. C. Heath 
pany, 1956. 701 P. $6.00. 


and Com- 


This is the fifth revised edition of a chemistry 
textbook that has proved popular with 
teachers and students. Students using this text 
should leave an excellent knowledge of chemistry 
and an adequate background for further work in 
chemistry. 


very 
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WeisprucH, Frep T. Semimicro Laboratory Ex- 


ercises in High School Chemistry. Boston 
(285 Columbus Avenue): D. C. Heath and 
Company, 1956. 277 P. $1.88. 


Semimicro has completely or practically com- 
pletely replaced the old semimacro methods in 
college chemistry. It may similarly do the same 
thing in high school chemistry. Semimicro has 
many advantages: cheaper, as accurate or more 
so, less odors, less expensive, less dangerous, and 
individualizes the laboratory work. 

The first edition of this manual published in 
1946 has had extensive usuage. This revised and 
improved edition should have much wider usuage. 


Harrison, Bruce M. The Dissection of the Cat. 
St. Louis, Missouri (3207 Washington): The 
C. V. Mosby Company, 1956. 217 P. $3.50. 
This is the third edition of an illustrated college 

laboratory manual that emphasizes comparisons 

with man. 


TayLor, CLARA MArE, MAcLeEop, Grace AND Rose, 


Mary Swartz. Foundations of Nutrition. 
New York (60 Fifth Avenue) : The Macmillan 
Company, 1956. 620 P. $6.00. 


This is the fifth edition of a text first published 
in 1927. This new edition brings up to date the 
advances made in nutritional knowledge during 
the last twelve years. 

The book is well written, well illustrated, and 
adequately referenced. This is an excellent ref- 
erence for secondary biology or general science 
teachers as well as an excellent text for college 
courses in nutrition. 


Nott, Epwarp M. Close-Circuit and Industrial 
Television. New York (60 Fifth Avenue) : 
The Macmillan Company, 1956. 230 P. $4.95. 
The purpose of Closed-Circuit and Industrial 
Television is to present information about closed- 
circuit television systems available and to suggest 
some ways in which such serve 
modern needs. 


systems can 


Astronomy for 
Fifth Avenue) : 
358 P. $10.00. 


Smewick, J. B. Observational 
Amateurs. New York (60 
The Macmillan Company, 1955. 
Observational Astronomy for Amateurs 

plements the author’s 

Handbook. This volume describes in detail varied 

techniques employed in the observation of the 

heavenly bodies which are particularly suited to 
amateur study. Each member of the solar system 
is treated specifically. 


sup- 


Amateur Astronomer’s 


Osporn, G. H. Synthetic lon-Exchangers. New 
York (60 Fifth Avenue): The Macmillan 
Company, 1956. 194 P. $6.00. 

During the past several years resins have been 

This book is a 
exchangers in 


of ever-increasing importance. 
comprehensive treatment of ion 
The classified bibliography is more than 
a hundred pages long. 


resins. 


Book REVIEWS 2: 
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FRANCIS, CHARLOTTE A. AND Morse, Epna ( 
Fundamentals of Chemistry and Applications. 
New York (60 Fifth Avenue) : The Macmillan 
Company, 1956. 543 P. $6.00. 

This fourth edition is written for students who 
do not expect to become chemists, but have chosen 
vocations such as 
health education. 


home economics, or 
Content has been selected from 


nursing, 


inorganic, organic, and biochemistry, with appli 


cations in physiology, microbiology, nutrition 


and everyday concerns. 


This text gives a good overview of chemistry 
and over the years has been well received by both 


teachers and students 


FRANCIS, CHARLOTTE A., Morse, Epna ( AND 
CHADWICK, HELEN Rone. Laboratory Manual 
New York (60 Fifth Avenue): The Macmillan 


Company, 1956. 190 P. $3.25. 

This revised manual is designed to accompany 
the authors’ Fundamentals of Chemistry and Ap 
plications. 
tory manual 
tween fundamentals and the practical 


Altogether this is a very good labora 


with a most desirable balance be 


KIMBER, DIANA CLIFFORD, STACKPOLE, CAROLINI 


E. AND LEAVELL, Lutie C. Textbook of Anat 

omy and Physiology. New York (60 Fiftl 

Avenue): The Macmillan Company, 1955. 850 

P. $5.00. 

This is the thirteenth edition of earlier editions 
dating back to 1893. The many editions, used 


by thousands of students, attests to its desirabil 
There are nearly 
The bool 


ity as an excellent college text 
400 line drawings and illustrations 





1e book 
would serve as an excellent reference to higl 
school biology teachers 
STEARNS, HowaArp O. Fundamentals of Physics 
and Applications. New York (60 Fifth Ave 
nue): The Macmillan Company, 1956. 384 P 
$6.50. 
This revised edition of Fundamentals of 
and Applications is essentially a stand: text i1 
physics, with illustrative material drawn from the 
fields of the biological sciences and medicine 
Emphasis is placed upon simple and concise pres 
entation of subject matter 
Presumably the book has beet 





used as a text in a physics course w 
dents are intending to study medicine, optometry 


nursing, physical therapy and biology. The bool 
is not actually too easy and often seems mort 
brief and mathematical than it need be for som¢ 
of the workers for whom the book is intended 


Some areas might well be extended or elaborated 
possibly some areas completely eliminated. As it 
is, it is one of the very few texts in physics that 
illustrations 


concession of using 


make even the 

from biological science 

Fercuson, N. M. A Textbook of Pharmacognos 
New York (60 Fifth Avenue): The Macmillan 
Company, 1956. 374 P. $6.00 


This new text represents a functional approac 








260 


to the study of pharmacognosy the biochemical 
classification of drugs used in the text is based on 
the chemical structures of their chief constituents. 
The book should serve excellently the needs of 
students in pharmacy. 


MARSHALL, JOHN STEWART AND POUNDER, ELTON 
Roy. Physics. New York (60 Fifth Avenue) : 
The Macmillan Company, 1957. 906 P. $8.50. 
This textbook covers the major branches of 

physics at a level for first and second years of a 

college course. Certain sections may be omitted 

to make it suitable for a one-year course. There 
are two chapters on atomic and nuclear physics. 


CARPENTER, DALE AND CUTHBERTSON, ELIZABETH. 


Putting Arithmetic to Work and Applying 
Arithmetic. New York (60 Fifth Avenue) : 
The Macmillan Company, 1957. 346 P. and 
378 P. $2.52 each. 


The two volumes indicated above are intended 
for the seventh grade and eighth grade respect- 


fully. The authors are the Mathematics Super- 
visor, Secondary Division, Los Angeles City 
Schools and a teacher of mathematics in the 


North Hollywood Junior High School, Los An- 
geles, respectfully. 

What a change these books are from the arith- 
metic used by the reviewer when he was in the 
grades in a small rural Indiana elementary 
school! These arithmetics have truly taken on a 
new look! Even arithmetics have gone modern 
in format, approach, pupil appeal, illustrations, 
use of color, kind of type, types of pre blems, and 
If arithmetic can be made attractive to 
youngsters in the seventh and eighth grades, these 
should. And surely in 1957 something is 
badly needed to make more boys and girls and 
teachers, interested in arithmetic. The 
viewer believes these will have a much 
greater appeal to both teachers and pupils than 
most arithmetics available today. 


so on. 
be Oks 


too, re- 


be ¢ ks 


of Algebra. New 
Chelsea Publish- 
$3.25. 


Levi, Howarp. Elements 
York (552 W. 18l1st Street) : 
ing Company, 1956. 160 P. 
This book is the text for a mathematics course 

which has been given for the past six years in 
the School of General Studies of Columbia Uni- 
versity. The not at all conventional, 
departing sharply from tradition both in subject 
matter and approach. 


course is 


ZYGMUND, ANTON I. Trigonemetrical Series. New 
York: Chelsea Publishing Company, 329 P. 
$1.50. 

Translated from the German this book is con- 
sidered the standard work on Fourier Series. 


Perron, O. Irrationalzahlen. New York: Chel- 
sea Publishing Company, 199 P. $1.50. 
Mathematics teachers especially in college, who 

read German will appreciate this text in the 

original. 
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Anonymous. How to Become a Radio 
West Hartford, Connecticut: The 
Radio Relay League, 1956. 148 P. 
This 15th edition has been completely rewritten 

and revised. It is a standard guide for the be- 


{mateur 
\merican 
$.50. 


ginner in amateur radio. There are over 100 
photographs and illustrations. 
Symposium. The Radio Amateur’s Handbook 


West Hartford, Connecticut: American Radi 

Relay League, 1957. 760 P. $3.50. 

This thirty-fourth annual edition has been re- 
vised and brought up to date. It is the standard 
manual of amateur radio communication 
dio amateur’s bible so to speak. It 


the ra- 
can be used 
as a training text for class or home study and js 
an invaluable There are 
chapters and over 1350 illustrations. 


reference. twenty six 


HEADQUARTERS STAFF OF THE AMERICAN 
ReLtAy LeaGue. The Radio Amateur’s 
book. West Hartford, Connecticut: 
Radio Relay League, 1956. 760 P. 
This is the Thirty-third edition of The Radi 

Amateur’s Handbook, internationally recognized 
and universally consulted publication on radi 
communication. Since 1926 it has been the lead- 
ing reference work of hundreds of thousands 
radio amateurs, experimenters, students, and engi- 
neers. 


RApIO 
Hand- 
Americat 

$3.00. 


BurLaGe, Henry M. et al. 
for Introduction to Pharmacy. 
(330 West 42nd Street): McGraw-Hill Book 
Company, 1956. 271 P. $4.50. 

This is the third edition of a widely used loose- 
leaf laboratory manual. Many of the experi- 
ments are similar to those found in chemistry 
laboratory manuals. 


Laboratory Manuai 


New York 


SEELY, SAMUEL. Radio Electronics. 
(330 West 42nd Street) : McGraw-Hill Book 
Company, 1956. 487 P. $7.00. 


This book treats in considerable mathematical 


New York 


detail the essential processes and circuits which 
are of importance in the field of radio communi- 
cations. 


BAakst, AARON. Mathematical Puzzles and Past- 
times. New York (250 Fourth Avenue): D 
Van Nostrand Company, 1954. 206 P. $3.75. 
Delightful and amusing recreations are brought 

together in this book involving the curious, the 

strange, and seemingly impossible to provide a 

volume of mathematical fun and recreation. How- 

ever, this is not merely a book of puzzles and past 
time problems. There is a wealth of interesting 
mathematical information scattered throughout the 
book. 


discussed as 


Special applications in mathematics are 
well as the relations between the 
Roman, Mayan, Chinese, and Japanese systems ot 
numeration. 

Teachers and persons interested in the unusual 
and the challenging in mathematics will especially 
appreciate this book. It is highly recommended 
for the secondary school book shelf. 
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CARPENTER, Puitip L. Immunology and Sereol- 
ogy. Philadelphia: W. B. Saunders Company, 
1956. 351 P. 


Immunology and Serology is intended as a text 
for the advanced undergraduate and graduate 
levels. It is based upon the author’s several 
years experience in teaching such a course. Im- 
munology provides tools which assist in the diag- 
nosis of a disease and classification of bacteria, 
plants, and animals. Since there are very few 
books in this area, this text is especially timely. 


Romer, ALFRED SHerwoop. The Vertebrate Body. 
Philadelphia: W. B. Saunders Company, 1956. 
486 P. 


This is an abbreviation of the earlier longer 
and popular The Vertebrate Body. The text has 
been cut to approximately half of its original 
length. There are some 390 diagrams to supple- 
ment the textual material. 

This book should become a most popular one 
—semester text in vertebrate biology. 


Lancpon-Davies, Jonn. Seeds of Life. New 
York (23 East 26th Street) : The Devin-Adair 
Company, 1955. 172 P. $3.00. 


The study of living things often involves the 
study of sex. The qualities and characteristics 
of living things are closely tied up with the in- 
stinct to reproduce. And in reproducing them- 
selves, they are often associated with other living 
things, always in their natural environment. 

An understanding of sex, therefore is to be 
found in a study of nature; and an aid to the 
understanding of nature is to be found in a study 
of sex. 

Seeds of Life was written to give this under- 
standing. It tells vividly the many ways in which 
living beings, from amoeba to man, reproduce 
themselves. 

In a sense the book is a story of nature’s great 
experiment—the various ways nature’s living 
things reproduce themselves. It is a book filled 
with wonder and mystery. 

The sane approach and the readable style will 
appeal to most readers. 

This biology book is suitable for teachers, high 
school students, and laymen. 


Tricker, R. A. R. On The Teaching of Electric- 
ity in Schools. Wuite D. J. B. The Study of 
Plant Anatomy. London, England (Alber- 
marle Street): John Murray, 1956. 48 P. 
ll P. 


These two modern Science Memoirs were pub- 
lished for the Science Master’s Association. On 
the Teaching of Electricity in Schools is divided 
into three parts. The first part considers the 
special problem of the approach of the subject for 
young pupils—up to the age of about fifteen years. 
The second article deals with the stage which 
follows and the third article is aimed at the last 
year of school or at the University. The Study 
of Plant Anatomy is for advanced level students. 
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SCIENCE FOR MODERN LIVING 
Second Edition (1956) 


Grades |-9 
by Smith-Clarke-Henderson-Jones 


- a widely-used basal science series de- 
signed to meet the interests and needs of 
every child. Teachers’ Manuals available. 
The series now features a new, expanded 
activities program—SCIENCE FOR MOD- 
ERN LIVING WORKBOOKS. Each will be 
accompanied by Teacher’s Manual. Books 
1, 2, and 3 available this year. 


J. B. LIPPINCOTT COMPANY 
Chicago Philadelphia 
Atlanta Dallas Toronto 











Science MaAster’s Association. The Teaching 
of Electricity. London, England (Albermarle 
Street, W.): John Murray, Ltd., 1955. 135 P. 


This is a report from a committee of the 
English Science Masters Association. It pertains 
to the teaching of electricity beyond the elemen- 
tary level. The committee arrived at two main 
conclusions: (1) That the rationalized M.K.S. 
system of units should be adopted in place of the 
three systems at present in use, and (2) that all 
quantitative treatment of magnetic poles should 
be omitted from the school syllabus. 

The syllabus includes teaching notes, a complete 
set of definitions and theoretical proofs, and a 
lengthy section containing details of experiments. 

The material in this syllabus would seem to be 
more adaptable to American general college phys- 
ics than to secondary physics. 


Davis, J. W. Small-Scale Qualitative Analysis 
for Schools. London, England (Fifty Alber- 
marle Street) : John Murray, 1956. 70 P. 6p. 
6d. 


Many American secondary chemistry teachers 
will find this an interesting book to examine. It 
gives a good insight into the kind of laboratory 
chemistry taught in some English secondary 
schools. This type of laboratory work is said to 
be increasingly introduced into English secondary 
schools. 
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Lithographed in 6 Colors — Size 42 x 58 inches 





The principal items portrayed on the chart 


are as follows: Published exclusively by Welch of 





Atomic Number 
Atomic Diameter 
Atomic Weight 
Boiling Point 
Configuration of Atom 
Crystal Lattice 
Density 

Diamagnetism 
Electron Shell Groups 
Electronegativeness 
Electropositiveness 
Elementary Particles 


End-Atom Number 
Formula 


Expansivity 


lonization Potential 





Atomic Name and Symb« 


End-Atom Cubic Structure 


| Isotopes 


Lowest Spectral Term 
of Normal State 
Mass-Energy Equivalent 
Melting Point 
Nuclear Composition 
Paramagnetism 
Periods (Rows) 
Planets 
Quantum States of 
alence Electrons 
Radioactive Atoms 
Specific Heat 
State (Solid, Liquid, 
Gas) 
Valence (Chemical) 
Valence (Electronic) 


Group (Column or Family) Valence (Ionic) 


Young’s Modulus 








Chicago, this chart, beautifully litho- 
graphed in 6 colors on heavy chart 
paper is the most AUTHORITATIVE 
and COMPREHENSIVE presentation 
of the principal facts about all known 
atoms, including the artificial trans- 
uranic elements recently manufac- 
tured. 


A comprehensive 48-page key accom- 
panies the chart. 


No. 4854 CHART OF THE ATOMS 1956 Edition, with 


formed metal moulding at top and bottom with eyelets 


for hanging 


DIVISION 


1515 Sedgwick Street 


Each $7.50 


Write for Circular 
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OF W. M. WELCH MANUFACTURING COMPANY 
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Dept. V 


Chicago 10, lil., U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus. 
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